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SUMMARY 


Comparisons  of  different  systems  of  breeding  and  the  development  of 
more  effective  methods  of  selection  are  emphasized  in  investigations  at 
this  Station  and  Laboratory,    Inbred  lines  of  Rambouillet,  Targhee  and 
Columbia  sheep  have  been  under  formation  since  l°38-liO,    These  lines 
were  started  by  grouping  related  animals  or  by  inbreeding  to  an  out- 
standing ram.    Wi thin-line  selection  for  over-all  merit  has  been  followed 
rather  uniformly  in  all  lines.    This  practice  is  now  being  changed  toward 
more  diversified  ways  of  developing  lines.    Comparisons  are  being  made 
between  formation  of  inbred  lines  by  within-line  selection  and  by  re- 
current selection  of  sires  from  line-cross  and  top-cross  progeny  tests. 
Varying  rates  of  inbreeding,  selection  for  single  traits  and  alternative 
outcrossing  and  inbreeding  are  now  being  contemplated  for  some  of  the 
lines.    Testing  of  lines  by  crossing  is  proceeding  as  rapidly  as  ewe 
numbers  will  permit.    Non-inbred  selected  groups  are  being  developed  in 
each  breed  for  comparisons  with  inbred  lines  and  their  crosses.  In 
addition,  a  genetically  stabilized  group  of  Rambcuillets  is  being  estab- 
lished with  selection  at  random  to  serve  as  a  control  for  the  selected 
groups.    The  poorest  inbred  lines  are  being  culled  to  make  room  for 
these  selected  and  control  groups. 

Results  from  analysis  of  selection  gains  at  this  Station  and  results 
from  theoretical  studies  are  being  combined  to  provide  a  basis  for 
recommending  improved  selection  procedures.    Procedures  such  as  the  rapid 
turnover  of  generations  and  the  use  of  selection  indexes  appear  to  increase 
the  gains  from  selection.    Analyses  of  the  various  traits  of  lamb  and  wool 
production  for  heritability,  economic  importance  and  inter-relationships 
are  being  continued.    These  analyses  will  provide  information  used  in 
improving  the  accuracy  and  effectiveness  of  selection  methods. 

Studies  on  physiology  of  reproduction  give  promise  of  providing  a 
basis  for  more  effective  selection  for  high  fertility  at  an  early  age. 
Special  wool  studies  are  concentrated  on  estimation  of  economic  importance 
of  various  wool  traits  through  their  relationships  to  sorting  and  proces- 
sing results.    Some  work  on  scourable  branding  fluids  shows  that  they 
have  useful  durability,  but  these  studies  are  being  continued.  Cooperative 
sheep  grazing  studies  with  the  Forest  Service  are  yielding  useful  infor- 
mation on  the  prediction  of  opening  date  of  grazing  and  grazing  capacity 
from  weather  records. 
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OBJECTIVE 


Improvement  of  sheep  through  breeding  is  the  general  objective  of 
this  Station  and  Laboratory.    Investigations  of  systems  of  breeding  and 
selection  are  emphasized.    Efforts  are  concentrated  on  economically 
important  traits  of  lamb  and  wool  production  under  range  conditions. 
Analyses  of  genetic  and  environmental  attributes-  of  the  important  traits 
and  their  inter-relationships  are  used  as  basic  guides  to  the  development 
of  more  effective  methods  of  breeding  and  selection. 


RESEARCH  LINE  PROJECTS 

BAI-b-2~l*17    Investigation  of  systems  of  breeding  for  improvement,  of 
range .sheep. 

Object!    To  investigate  and  compare  systems  of  breeding  for  the  improve- 
ment of  white  face  range  sheep  of  finewool  and  crossbred  types  for 
efficient  and  profitable  lamb  and  wool  production  on  the  western 
ranges. 

General  plan:    Inbred  lines  of  Columbia,  Targhee  and  Rambouillet  sheep 
will  be  developed  in  various  ways  and  will  be  tested  in  crosses. 

Non-inbred  strains  will  be  developed  by  selection. 

Groups  with  artificial  selection  entirely  at  random  will  be  developed 
as  controls  to  inbred  lines,  their  crosses  and  selected  groups. 

BAI-b-2 -1-18    Investigations  of  traits  for  use  in  breeding  and  selection 
of  range  sheep. 

Object;    To  investigate  various  attributes  of  traits  in  sheep  to  deter- 
mine the  relative  importance  of  these  traits  in  sheep  breeding  and 
selection  programs  and  to  obtain  essential  information  for  the  develop- 
ment of  efficient  breeding  and  selection  procedures  for  improvement 
of  these  traits. 

General  plant    All  traits  on  which  data  are  collected  will  be  included. 
New  traits  that  have  promise  of  usefulness  will  be  added. 

Information  to  be  obtained  for  each  trait  include  the  following: 

(1)  Development  and  improvement  of  techniques  of  measurement. 

(2)  Determination- of  mean  and  variability. 

(3)  Determination  of  effects  of  measurable  environmental  factors, 
(h)    Estimation  of  economic  importance. 

(5>)    Estimation  of  heritability,  type  of  gene  action  and  other 
genetic  attributes. 

(6)  Calculation  of  repeatability. 

(7)  Calculation  of  genetic  and  phenotypic  relationships  to  other 
traits. 


This  information  will  be  used  in  development  of  breeding  and 
selection  procedures  including  the  calculation  of  selection  indexes. 
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BAI-b-2-1-19    Studies  in  physiology  of  reproduction  of  range  sheep. 

Object;    To  study  attributes  of  normal  reproduction  in  range  sheep 
and  factors  which  affect  it.    Emphasis  will  be  placed  on  the 
identification  of  environmental  factors  which  have  important 
effects  on  reproductive  performance  and  on  the  development  of 
early  measures  of  potential  reproductive  performance  in  both 
sexes  to  aid  in  the  selection  of  highly  fertile  animals. 

General  plan:    Semen  studies  will  be  made  on  rams  before  breeding. 
Studies  will  be  made  of  sexual  development  of  ram  lambs  and  its 
relation  to  subsequent  semen  production  and  breeding  performance. 
Age  of  puberty  in  ewe  lambs  will  be  studied  in  relation  to  later 
production.    Animals  with  abnormalities  of  reproduction  or  repro- 
ductive organs  will  be  examined.    Investigations  will  be  made  of 
factors  affecting  reproduction  of  rams  and  ewes. 

BAI-b-2-3 -1    Studies  of  sheep  grazing  management  on  spring-fall  ranges 
cf  the  intermountain  region  in  cooperation  with  the  Forest  Service. 

Obtjectg    To  determine  what  method  of  grazing  management  with  sheep 
will  permit  the  fullest  use  of  spring-fall  range  and,  at  the  same 
time,  obtain  highest  possible  forage  production. 

General  plant    These  studies  will  include  research  on  the  effect  of 
climate  on  forage  production,  the  rotation  of  grazing  use  of  certain 
ranges,  the  intensity  of  grazing  use,  ways  of  removing  sagebrush 
and  improving  spring -fall  range  by  re seeding . 

BAI-b -2 -3 -It  ( rev. )    Development  of  improved  sheep  branding  fluids. 

Objects    To  develop  a  sheep  branding  fluid  that  will  remain  legible 
and  also  scour  out  of  the  wool  by  current  mill  scouring  processes. 

General  plan;    Tests  will  be  made  of  the  durability  and  scourability 
of  various  sheep  branding  fluids. 

BAI-b-2-3-5>    The  response  of  Targhoe  sheep  to  the  environment  prevailing 
at  the  Idaho  Agricultural  Experiment  Station,  Moscow,  Idaho  in 
cooperation  with  that  Station. 

Object;    1.    To  study  the  influence  of  environment  in  heavy  feed- 
producing  areas  on  wool  and  lamb  production  with  Targhee  sheep. 

2.    To  study  the  individual  rate  and  efficiency  of  gains 
on  Targhee  sheep. 

3*    To  develop  a  flock  of  Targhee  sheep  with  major  emphasis 
on  production  merit. 

General  plan;    Targhee  sheep  will  be  transferred  from  Dubois  to 
Moscow,  Idaho.    Records  will  be  taken  on  these  sheep  similar 
those  taken  at  Dubois.    In  addition,  records  of  individual  rate 
and  efficiency  of  gain  will  be  made  on  selected  sheep. 
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BAI-b-2-6-12-c    Genetic  and  physiological  factors  influencing  processing 
qualities  of  wool  in  cooperation  with  the  Wool  Division,  P.M. A. 

Object;  -  1.    To  determine  sorting  and  processing  qualities  of 
Columbia,  Targhee  and  Rambouillet  wool  produced  at  Dubois, 
Idaho 

2.  To  obtain  information  on  the  usefulness  of  data  on  sorting 
and  processing  qualities  of  wool  in  a  breeding  and  selection 
program  for  sheep, 

3.  To  determine  the  minimum  amount  and  kind  of  sorting  required 
for  satisfactory  processing  results. 

General  plan;    Fleeces  and  groups  of  fleeces  sorted  according  to 
commercial  practices  will  be  studied  with  respect  to  wool 
characteristics  in  the  sorted  classes.    Processing  and  manufacturing 
studies  will  be  carried  on  with  these  wools  at  Beltsville,  Maryland, 
and  where  feasible  in  cooperation  with  other  agencies.    Data  on 
sorting  and  processing  qualities  will  be  analysed  to  determine 
their  usefulness  in  a  breeding  and  selection  program.  Processing 
studies  will  be  carried  on  with  lots  of  wool  from  sorted,  partially 
sorted  and  unsorted  fleeces. 


PUBLICATIONS 


The  following  papers  have  been  prepared  for  publication  since 
June  30,  1951 •    A  complete  list  of  publications  was  presented  in  the 
fourteenth  annual  report  of  the  U.  S«  Sheep  Experiment  Station  and 
Western  Sheep  Breeding  Laboratory.    Reprints  of  many  of  these  publica- 
tions are  available.    Some  publications  of  other  agencies  are  included 
of  work  to  which  the  Station  and  Laboratory  have  contributed,    A  number 
of  articles  have  appeared  in  livestock  journals  and  the  general  press 
that  are  not  included  in  this  series.    They  are  generally  adaptations 
of  the  regular  series  but  rewritten  for  the  lay  reader. 

97.  Relationships  Between  Libido,  Semen  Characteristics  and  Fertility 
in  Range  Rams,  (Includes  data  from  19U6-19U9).  Earl  L.  Wiggins, 
Clair  E.  Terrill  and  L.  Otis  Emik.    Proc.  West,  Sec.  Amer.  Soc* 
An.  Prod.  2*57,  July  9,  10,  1951. 

98.  The  Relative  Accuracy  of  Individual  and  Committee  Average  Scores 
for  Evaluating  Weanling  Lamb  Traits.    Wendell  H,  Kyle.  Proc. 
West,  Sec.  Amer.  Soc.  An.  Prod.  2jl6l,  July  9,  10,  1951. 

99.  Heritabilities  and  the  Relative  Accuracies  of  Individual  and 
Committee  Scores  for  Some  Traits  of  Sheep.  W.  H.  Kyle.  For 
Journal  of  Animal  Science. 

100.  Optimum  Selection  and  Mating  Procedures  for  Intra -flock  Improve- 
ment of  Sheep.    W.  H.  Kyle.    Proc.  West.  Sect.  Amer*  Soc,  An. 
Prod.  3:XIV,  1-5,  June  23,  2k,  1952. 

101.  The  Relation  Between  Sale  Price  and  Merit  in  Columbia,  Targnee 
and  Rambouillet  Rams,    Clair  E.  Terrill.    Proc.  West.  Sect.  Am. 
Soc.  An.  Prod.  3*XX,  1-10,  June  23,  2k,  1952. 

102.  Relationships  Between  Libido,  Semen  Characteristics  and  Fertility 
in  Range  Rams.     (Includes  data  from  1936-1950).  E.  L.  Wiggins, 

C.  E.  Terrill  and  L,  0.  Emik,    Proc.  West.  Sect,  Am.  Soc.  An. 
Proc.    30X111,  1-10,  June  23,  2k,  1952. 

103.  Reconciling  Natural  and  Artificial  Selection  in  Range  Sheep 
Improvement.    Julius  E.  Nordby.    Montana  Wool  Grower  26(9): 25, 
27,  30,  32,  Sept.,  1952. 

lOiu    Effect  of  Several  Chemicals  on  Tall  Larkspur  and  Associated 

Tailcup  Lupine.    Walter  F.  Mueggler.    Intermountain  Forest  and 
Range  Experiment  Station  Research  Note  No.  k,  June,  1952. 

105.    Variations  in  Chemical  Composition  of  Bluebunch  Wheatgrass, 
Arrowleaf  Balsam  Root  and  Associated  Range  Plants.    James  P. 
Blaisdell,  A.  G.  Wiese  and  C,  W.  Hodgson.    Jour.  Range  Management 
5(5)*3k6-353,  Sept.,  1952. 


Development  of  the  Penis  in  Ram  Lambs.  Earl  L,  Wiggins  and 
Clair  E.  Terrill.    For  Journal  of  Animal  Science. 
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107 «  Experimental  Check  of  the  Effectiveness  of  Selection  for  a 
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Appear  in  Genetics. 

108.  Predicting  Live  Normal  Sperm  in  Rams  from  Motility  Scores* 
L.  Otis  Emik,  Clair  E.  Terrill  and  George  M.  Si dwell.  For 
Journal  of  Animal  Science. 

109.  Phenotypic  and  Genetic  Correlations  Between  the  Weanling  Traits 
of  Range  Rambouillet  Lambs.    L.  N.  Hazel  and  Clair  E.  Terrill. 
For  Journal  of  Animal  Science. 

110.  Construction  and  Use  of  a  Selection  Index  for  Range  Rambouillet 
Lambs.    Clair  E.  Terrill  and  L*  N.  Hazel.    For  Journal  of  Animal 
Science. 

111.  The  Effect  of  Selection  on  the  Incidence  and  Heritability  of 
Neck  Folds  in  Rambouillet  Weanling  Lambs,    Clair  E.  Terrill  and 
W*  H.  Kyle*    For  Journal  of  Animal  Science. 


ABSTRACTS 

The  following  abstracts  have  been  published  by  the  U.  S.  Sheep 
Experiment  Station  and  The  Western  Sheep  Breeding  Laboratory  since 
June  30,  1951 •    In  general  these  are  abstracts  of  work  that  has  been  or 
will  be  published  in  the  regular  series  of  publications.    A  complete  list 
of  abstracts  appeared  in  the  fourteenth  annual  report. 


26.  Heritabilities  and  the  Relative  Accuracies  of  Individual  and 
Committee  Scores  for  Some  Traits  of  Sheep.    W.  H.  Kyle.  Jour. 
An.  Sci.  10(h) tl027,  Nov.,  19£l. 

27.  The  Effect  of  Selection  on  the  Incidence  and  Heritability  of 
Neck  Folds  in  Rambouillet  Weanling  Lambs.    Clair  E.  Terrill  and 
W.  H,  Kyle.    Jour.  An.  Sci.  H(k)*lkk-7k$ ,  Nov.,  1952. 

28.  Development  of  the  Penis  in  Ram  Lambs.    Earl  L.  Wiggins  and 
Clair  E.  Terrill.    Jour.  An.  Sci.  ll(L0*80h,  Nov.,  1952. 
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BREEDING  PLANS  1951-52 

A  total  of  2^22  ewes  were  bred  in  1951.    Rambouillet  pen-breeding 
extended  from  November  2  to  December  3  and  range  breeding  from 
December  10  to  January  5»    Range  breeding  involved  turning  Columbia 
rams  in  with  the  Rambouillet  ewes  (about  a  week  after  the  ewes  came  out 
of  pen  breeding)  to  settle  ewes  that  did  not  conceive  to  pen  breeding. 
Offspring  were  tagged  in  the  "T^"  series.    Columbia  and  Targhee  ewes 
were  pen-bred  from  November  20  to  December  20.    The  distribution  of  ewes 
by  breed  and  type  of  mating  is  shown  in  the  following  table: 


No.  of 

Breed 

Line 

Selected 

Test 

Black* 

ewes 

Inbred 

lines 

crosses 

crosses 

controls 

ewes 

markers 

Breed 

bred 

No. 

i 

No*  % 

No. 

JL 

No. 

2L 

No. 

L 

No.  2_ 

Rambouillet 

126U 

IhO 

59 

223 

18 

197 

15 

93 

7 

11  1 

Targhee 

nk 

180 

67 

13  2 

35 

5 

175 

2h 

11  2 

Columbia 

m 

331 

61 

1U6 

27 

67 

12 

ALL 

2522 

1551 

61 

13  1 

369 

15 

299 

12 

268 

10 

22  1 

-x-  Black  marker  ewes  were  not  used  in  the  breeding  program. 


Rambouillet  lines 

There  are  29  inbred  lines  of  Rambouillets .    The  average  number  of 
ewes  per  line  was  25*5  as  compared  with  27*9  in  1950.    There  are  8  lines 
of  registered  Rambouillets  and  5  lines  of  polled  Rambouillets. 
Ram  7ll91DLF,  which  was  used  to  introduce  the  polled  gene  in  line  32, 
appears  to  be  homozyonous  for  the  polled  gene.    He  was  used  again  in 
line  32,  which  now  contains  29  of  his  daughters,  to  determine  whether 
he  carries  a  recessive  gene  for  cryptorchidism.    The  6  ram  lambs 
weaned  out  of  daughters  of  7h91DLF  were  all  free  of  cryptorchidism. 
This  result  would  be  expected  about  h$%  of  the  time  due  to  chance  even 
if  the  sire  carried  the  recessive  gene  for  cryptorchidism. 

Rambouillet  cross  lines 

The  plan  for  crossing  Rambouillet  lines  had  to  be  changed  this 
year  since  a  marked  reduction  in  numbers  of  ewes  occurred  in  some  of 
the  lines  due  to  their  previous  use  for  crossing.    No  ewes  were  taken 
from  line  22  this  year  and  only  half  as  many  ewes  were  taken  from 
lines  kO  and  h5  as  last  year.    Again  20  ewes  were  used  from  each  of 
lines  U9j  50  and  5l.    Ten  instead  of  12  ewes  were  taken  from  lines 
25  and  hk  for  reciprocal  crosses.    Two  sires  each  from  lines  21,  23, 
25,  h3  and  hk  were  mated  to  1  ewe  each  from  lines  1*0  and  1*5  and  2  ewes 
each  from  lines  h9 ,  50  and  5l.    One  sire  each  from  lines  1*0,  h$,  h9, 
50  and  51  was  mated  to  2  ewes  each  from  lines  25  and  hk*    In  each  of 
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the  lines  involved  in  crossing  the  ewes  remaining  in  the  line  were 
divided  at  random  to  2  sires  from  that  line.    There  were  kl  2-year-old, 
2 -line-cross  ewes  available  this  year  from  line  crossing  started  in 
±9h9 •    These  were  sorted  at  random  (except  that  back  crosses  were 
avoided)  to  lines  21,  23,  25,  iO  and  hk  to  obtain  additional  information 
on  the  crossing  ability  of  these  lines.    Information  obtained  from  the 
3  years  of  crossing  completed  this  year  provides  a  basis  for  selecting 
lines  on  crossing  ability, 

Rambouillet  selected  control  group 

This  group  of  about  200  ewes  which  was  initiated  in  19U7  is  main- 
tained with  as  little  inbreeding  as  possible  with  emphasis  on  selection 
for  traits  of  high  heritability  and  high  economic  importance.  This 
year  six  rams  were  mated  to  197  ewes.    Two  of  the  rams  were  proven  by 
progeny  test  last  year  and  were  mated  to  about  ho  ewes  each.    The  other 
h  rams  including  3  yearlings  and  one  ram  lamb  were  selected  on  their 
own  merit  and  were  mated  to  about  30  ewes  each.  j 

Rambouillet  recurrent  selection 

Two  pairs  of  2  lines  each  (20,  27  and  £3,  5h)  are  being  developed 
by  selecting  sires  on  crossing  ability  with  the  other  line.    Four  sires 
from  each  line  are  mated  with  5  ewes  each  from  the  other  line.  The 
best  sire  on  the  basis  of  his  crossing  ability  with  the  other  line  is 
used  back  in  his  own  line  the  following  year.    Indexes  have  been 
developed  for  preliminary  selection  at  weaning  age,  at  yearling  age 
and  for  comparing  progenies.    The  cross  line  information  obtained  can 
be  compared  with  the  other  line  crosses  in  Rambouillets.    Also  the 
cross  line  information  is  supplemented  with  top  cross  data  by  mating 
about  5  test  ewes  with  each  line  sire  being  tested. 

Rambouillet  test  matings 

Test  matings  in  addition  to  those  used  from  cross -lines  and 
recurrent  selection  were  confined  to  testing  rams  from  line  28  for 
recessive  black.    Ram  91l£W  produced  black  lambs  when  mated  to  daughters 
and  his  son  also  produced  black  lambs  when  mated  to  half  sisters.  Of 
the  5  sires  used  in  the  line  it  appears  that  9115>W  and  his  son  were  the 
only  sires  carrying  the  black  gene.    Only  sons  of  9115>W  are  available 
now  and  2  of  these  were  each  mated  to  half  of  the  ewes  from  line  28  this 
year.    In  addition  each  was  mated  to  6  daughters  of  a  sire  borrowed 
from  the  Utah  Station  who  is    known  to  have  sired  a  black  lamb.  No 
black  offspring  were  produced  so  it  is  planned  to  cull  all  mature  female 
descendants  of  911^r  and  to  maintain  the  line  with  the  remaining  ewes 
and  the  tested  ram.    If  this  procedure  is  not  successful  it  may  be  desir- 
able to  cull  the  line  rather  than  attempt  to  eliminate  the  black  gene 
by  selection  and  inbreeding. 

Targhee  lines 

A  total  of  li80  ewes  were  mated  in  18  inbred  lines.     The  average 
number  of  ewes  per  line  was  26.7  which  is  about  the  same  as  last  year, 
eight  of  these  lines  (IT  to  8T)  were  initiated  in  19ii0*    Line  9T  was 
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started  from  Columbia-Rambouillet  crosses  which  were  first  made  in  19h3. 
Line  10T  originated  from  crosses  of  a  Border  Leicester  ram  on  Targhee 
and  Rambouillet  ewes.    The  descendants  have  been  backcrossed  to  Ram- 
bouillet  rams  so  that  only  those  with  Targhee  type  (half-blood)  fleeces 
are  interbred  in  line  10T.    Lines  11T  to  II4T  were  initiated  from  Ram- 
bouillet lines  crossed  with  Corriedale  lines.    The  first  crosses  were 
started  in  19h5.    Line  lf?T  resulted  from  crosses  of  New  Zealand  Merino 
rams  on  Columbia,  Targhee  and  Rambouillet  ewes.    The  first  crosses  were 
made  in  19W.    Lines  16T  to  18T  were  split  at  random  in  1950  from 
lines  I4T,  9T  and  l£T,  respectively,  in  order  to  provide  a  comparison 
between  lines  formed  by  recurrent  selection  on  crossing  ability  and 
those  formed  by  intra -line  selection  on  own  merit. 

Targhee  selected  control  group 

This  group  is  being  started  this  year  by  randomising  2  test  ewes 
to  each  of  the  18  lines.    Offspring  from  these  and  future  matings  will 
be  the  foundation  for  a  selected  control  group  in  which  selection  will 
be  emphasized  and  inbreeding  will  be  minimized. 

Targhee  recurrent  selection 

Three  Targhee  lines  (l6T  to  18T)  are  being  developed  by  recurrent 
selection.    Six  yearling  rams  from  each  line  are  tested  each  year  by  top 
crossing  with  about  10  test  ewes  per  ram.    After  the  first  generation, 
the  test  ewe  offspring  will  be  rotated  so  that  rams  from  each  line  will 
be  mated  to  ewes  which  are  sired  by  rams  from  another  line.  Eventually 
the  sires  will  be  tested  on  ewes  containing  about  %7%  *f  the  second 
line,  29%  of  the  third  line  and  lh%  of  their  own  line.    The  ram  with 
the  best  test  progeny  will  be  mated  to  the  ewes  of  his  own  line  the 
following  year.    Crosses  among  lines  16T  to  l8T  can  be  compared  later 
with  crosses  among  the  parent  lines  iiT,  9T  and  l£T.    These  latter  three 
lines  are  being  continued  by  inbreeding  and  selecting  within  the  lines. 

Targhee  test  matings 

All  Targhee  test  ewes  are  used  for  recurrent  selection  and  for 
initiating  the  selected  control  group. 

Columbia  lines 

There  are  10  inbred  lines  of  Columbias.    The  average  number  of  ewes 
per  line  was  33.1  as  compared  with  35.5  in  19$0. 

Columbia  cross  lines 

Cross -line  matings  were  made  with  7  of  the  10  Columbia  lines  this 
year.    Each  of  two  sires  from  each  of  these  lines  was  mated  with  10  or 
11  cross-line  ewes.    These  ewes  were  made  up  of  crosses  of  2  to  h  lines 
made  in  previous  years.    In  most  cases  the  sire  was  not  mated  to  crossline 
ewes  descended  from  his  own  line.    The  3  lines  not  used  in  crossing  this 
year  are  1,  5  and  7  which  have  been  crossed  considerably  in  previous  years. 
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Columbia  selected  control  group 

This  group  was  started  this  year  by  randomizing  all  of  the  Columbia 
test  ewes  (67  head)  among  the  10  lines.    The  Columbia  test  ewes  were  of 
the  LRj  K1L,  K1B,  K2  and  K  series.    Rams  of  the  K  series  when  mated  to 
these  ewes  produced  K1L,  K2,  K2,  K  and  K  series  offspring,  re  spec* 
tively.    It  is  planned  to  use  only  K  series  offspring  to  be  intermated 
in  the  control  group.    Ewes  and  ewe  offspring  of  the  other  series  will 
continue  to  be  randomized  through  the  lines « 

Recapitulation 

About  6l  percent  of  the  flock  was  devoted  to  the  development  of 
inbred  lines  and  l£  percent  was  used  to  test  the  crossing  ability  of 
these  lines*    Approximately  12  percent  of  the  flock  was  used  as 
selected  controls*    The  remaining  12  percent  was  used  for  progeny 
testing. 
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PROGRESS  IN  DEVELOPING  INBRED  LINES 

Rambouillets 

The  following  table  shows  the  change  in  inbreeding  since  1938.  These 
data  are  based  on  ewes  bred. 


Average  Inbreeding  Coefficients  in  Percent 


Increase 

Highest 

Highest 

No. 

No.  of 

of 

for 

for  any 

Year 

of 

ewes 

progeny- 

progeny 

individual 

lambed 

lines 

bred 

Sires 

Dams 

Progeny 

over  dams 

of  any  pen 

offspring 

1938 

20 

500 

iwo 

1.1 

3.9 

2.8 

13.3 

37.9 

1939 

22 

560 

7.5 

3.2 

7.2 

i*.o 

30.3 

58.3 

191*0 

31* 

805 

6.0 

3.6 

8.2 

lt.6 

32.6 

58.3 

1911 

36 

850 

3.3 

2.7 

8.6 

5.9 

31.2 

1*7.3 

19i*2 

37 

1023 

1**1 

luO 

8.6 

lw6 

28.7 

39.9 

191*3 

30 

903 

lull 

1*.2 

8.9 

1*.7 

23.0 

36.9 

191*1* 

30 

908 

5.0 

5.o 

10.3 

5.3 

22.8 

1*8.0 

19US 

30 

962 

6.0 

5,8 

lit*  2 

8.1* 

26.8 

1*2.5 

191*6 

30 

890 

5.9 

7.1 

llt.l 

7.0 

25*7 

39.1* 

30 

897 

8.6 

8.1 

15.6 

7.5 

29.0 

55.2 

191*8 

29 

882 

lit  ,6 

9.7 

17.1 

7.1* 

30.5 

1*2.9 

19U9 

29 

1002 

13.1* 

11.9 

15.8 

3.9 

32.6 

U*.2 

1950 

29 

851 

13.6 

13.6 

16.8 

3.2 

32.1* 

i*6.o 

1951 

29 

808 

15.3 

13.6 

19.1* 

5.8 

37.1 

50.5 

1952 

29 

7i*0 

15.1 

13.9 

20.6 

6.7 

39.1 

50.5 

The  average  inbreeding  coefficients  were  as  high  or  higher  in  1951  and 
1952  than  in  previous  years  for  sires,  dams  and  offspring.    The  average 
increase  in  inbreeding  of  offspring  since  1938  is  slightly  greater  than  1 
percent  per  year. 

The  average  inbreeding  coefficients  of  all  lambs  weaned  in  Rambouillet 
inbred  lines  was  18.1*1  and  20.10  percent,  respectively,  for  1951  and  1952. 
The  average  inbreeding  coefficient  of  lambs  saved  in  1951  was  19*07  for  ram 
lambs  as  compared  with  18.88  for  all  ram  lambs  and  it  was  17.80  for  ewe 
lambs  as  compared  with  17.98  for  all  ewe  lambs* 

The  six  highest  ranking  lines  for  each  of  the  important  traits  mea- 
sured at  weanling  age  are  listed  in  the  next  table  for  comparison  with 
similar  tables  presented  in  previous  years.    These  lines  were  ranked  on 
adjusted  averages  from  weanling  offspring  in  1951 •    Weighted  averages  of 
offspring  from  2  sires  from  the  same  line  were  used. 
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Rank  of  Rambouillet  Lines  in  1951 


Trait 

1st 

2nd 

Cm  Ll\J. 

^rd 

iith 

^th 

6  th 

\J  Oil 

Body  weight 

32 

3k 

2l» 

27 

22 

1*6 

Body  type 

21* 

32 

•VI 

3u 

22 

27 

Condition 

2k 

22 

32 

25 

Uo 

31* 

Staple  leng'th 

53 

26 

31* 

it? 

37 

39 

Open  face 

to 

36 

U9 

22 

27 

25 

Freedom  from  folds 

32 

37 

1*2 

1*5 

hh 

23 

Index 

1*0 

32 

36 

27 

22 

31* 

Nineteen  of  the  29  lines  are  included  in  the  table  of  which  12  were 
included  last  year.    Three  lines  (1*0,  1*1*  and  hi)  have  ranked  in  the  high 
six  for  one  or  more  traits  for  each  of  the  last  11  years,  but  not  neces- 
sarily for  the  same  trait  each  year.    Line  3l*  has  also  ranked  in  the 
high  six  for  each  of  the  last  11  years  except  for  one  year  from  which 
it  was  excluded  because  of  an  outcross. 

The  ranks  of  the  six  highest  lines  for  weanling  offspring  in  1952 
are  presented  in  the  following  table: 


Rank  of  Rambouillet  Lines  in  1952 


Trait 

1st 

2nd 

3rd 

itth 

5th 

6th 

Body  weight 

26 

2k 

32 

35 

27 

to 

Body  type 

27 

2k 

29 

22 

3a 

26 

Condition 

26 

2k 

27 

22 

3k 

32 

Staple  length 

29 

39 

hS 

hi 

5o 

25 

Open  face 

1*0 

36 

5i 

hh 

27 

32 

Freedom  from  folds 

20 

17 

23 

5o 

hh 

15 

Index 

ho 

36 

32 

hh 

21 

5o 

Nineteen  of  the  29  lines  are  included  in  the  table  of  which  lh  were 
included  last  year.    Three  lines  (1*0,  hh  and  1*7)  have  ranked  in  the  high 
six  for  one  or  more  traits  for  each  of  the  last  12  years.    Also  line  3h 
has  ranked  the  high  six  for  each  of  the  last  12  years  except  for  one 
year  from  which  it  was  excluded  because  of  an  outcross. 


Targhees 

The  Targhee  lines  which  were  established  in  191*0  and  later  years 
have  been  continued  by  using  one  ram  in  each  line*    The  progress  of 
inbreeding  in  these  lines  is  shown  in  the  next  table.    These  data  are 
based  on  ewes  bred. 
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Average  inbreeding  coefficients  in  percent 


iCOi 

No- 

XMU  « 

of 
ux 

No  ' 
of 

ux 

QVQ  C 

»    Si  yp<; 

Dame 

xx  ugciljy 

Tnr  TPS  <s  p 
ux 

progeny 

UVCI  U.CLIILD 

W"5  ctVip        f  r\y 

li.LgllC  O  u     X  UX 

px  ugciiy  ux. 

a  ntr   T"*P  n 
cui.y  ptril 

H  T  cr  Vi  p  <3  + 

XXXgiXC  D  L> 
X  UX  c*-'ij' 
X. I1U.X  V  XUUd.1 

cx  x  o y  l  xiig 

1  Q)il 
J-7UJ- 

ft 

o 

1.7  C. 

9  O 

7  »° 

A  1 

l6  Ji 

JU.  7 

ft 

u 

1  ft  3 

10JJ 

ft  £ 

9*9 

7  1 

1  7  )i 
i.  (  .4 

J4»7 

1  Q}|  *3 

ft 
u 

9H9 

7  0 

-3  «9 

7  1 

99  £ 
dd 

0 

94»7 

1  0)i)i 

ft 
o 

99^ 
d-d.} 

ft  7 
0  .  ( 

ii  A 
XX  .O 

11  9 

D  .O 

JLO  *  U 

"51  n 
J5J..  U 

1-749 

ft 

V 

9^7 

9  «u 

7  £ 
(  «9 

1^1 
±9  .X 

p  .D 

9r»  ft 

d\J  •  0 

1  9)t6 

ft 

£49 

9*4 

7  P 

-L-L  .  9 

1  ft  0 

^6  9 

19li7 

9 

299 

h.9 

7.2 

12.3 

5.1 

21.9 

4l. 4 

19h8 

13 

318 

8.1 

6.0 

13.9 

7.9 

19.8 

lxix.7 

19U9 

111 

1x09 

8.9 

5.9 

13.0 

7.1  , 

23.4 

35.2 

1950 

Hi 

U20 

7.7 

6.1 

13.2 

7.1 

25.5 

34.9 

1951 

17 

h& 

10.1 

6.6 

llx.ix 

7.8 

25.7 

40.1 

1952 

17 

U66 

10.6 

7.9 

15.0 

7.1 

28.8 

UU.i 

The  average  inbreeding  coefficients  increased  in  1951  and  1952  as 
was  expected.    The  slow  increase  in  inbreeding  since  19ijl  is  believed  due 
to  the  introduction  of  new  stock  in  the  forming  of  additional  lines. 
Line  10T  is  still  not  included  in  the  table  as  inbreeding  coefficients  have 
not  been  calculated  for  it  yet. 

The  average  inbreeding  coefficient  for  all  lambs  weaned  in  Targhee 
inbred  lines  was  13.50  and  12. Ui  percent,  respectively,  for  1951  and 
1952.    The  average  inbreeding  coefficients  of  lambs  saved  in  1951  was 
12,92  for  ram  lambs  as  compared  with  13.42  for  all  ram  lambs  and  it  was 
13.32  for  ewe  lambs  as  compared  with  13.57  for  all  ewe  lambs. 

The  four  highest  ranking  lines  (of  17  lines  in  1951  and  18  lines  in 
1952)  for  each  of  the  more  important  traits  measured  at  weanling  age  are 
listed  in  the  next  tables.  These  lines  were  ranked  on  adjusted  averages 
from  weanling  offspring  in  1951  and  1952. 

 Rank  of  Targhee  lines  in  1951  

Trait  1st  2nd  3rd  hth 


Body  weight 

IT 

7T 

3T 

12T 

Body  type 

7T 

5T 

12T 

ixT 

Conditi on 

9T 

3T 

12T 

7T 

Staple  length 

18T 

5T 

2T 

IT 

Open  face 

17T 

12T 

llxT 

2T 

Freedom  from  folds 

IxT 

IT 

llxT 

13T 

Index 

IT 

17T 

12T 

lliT 
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 Rank  of  Targhee  lines  in  1952  

Trait  1st  2nd  3rd  hth 


Body  weight 

IT 

17T 

lOT 

12T 

Body  type 

7T 

IT 

3T 

lOT 

Condition 

10T 

12T 

IT 

3T 

Staple  length 

8T 

IT 

6T 

5T 

Open  face 

10T 

12T 

16T 

i5t 

Freedom  from  folds 

8T 

ihT 

IT 

5T 

Index 

8T 

10T 

12T 

IT 

Twelve  of  17  lines  were  included  in  the  table  in  1951  and  12  of  18 

lines  were  included  in  1952.  Three  lines  (IT,  3T  and  7T)  have  been 

included  in  the  high  h  lines  for  1  or  more  traits  in  each  of  the  last  3 
years. 


Columbias 

The  next  table  shows  the  average  inbreeding  in  Columbia  lines  in 
1951  and  1952.    These  data  are  based  on  ewes  bred.    Summaries  for 
previous  years  are  nearing  completion. 


Year 
lambed 


No. 

of 

lines 


No. 

of 

ewes 
bred 


Average  inbreeding  coefficients  in  percent 


1  Sires    Dams  Progeny 


Increase  Highest 

of         Highest  for  for  any 

progeny     progeny  of  individual 

over  dams    any  pen  offspring 


1951 
1952 


10 
10 


355 
331 


12.6 
l!u6 


12.14 

13.9 


17.  h 
17.9 


5.0 
U.o 


23.3 
2h.l 


3h.O 
35.6 


The  average  inbreeding  coefficient  of  all  lambs  weaned  in  Columbia 
inbred  lines  was  16.33  and  16.87  percent,  respectively,  for  1951  and 
1952.    The  average  inbreeding  coefficients  of  lambs  saved  in  1951  was 
15.23  for  ram  lambs  as  compared  with  16,13  for  all  ram  lambs  and  it  was 
16.1+7  for  ewe  lambs  as  compared  with  16.55  for  all  ewe  lambs. 
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The  h  highest  ranking  lines  (of  10  lines)  for  each  of  the  more 
important  traits  measured  at  weanling  age  are  listed  in  the  next  tables. 
These  lines  were  ranked  on  adjusted  averages  from  weanling  offspring 
in  1951  and  1952. 


Rank  of 

Columbia  lines 

in  1951 

Trait 

lst 

2nd 

3rd 

Utn 

Body  weight 

7 

3 

9 

10 

Body  type 

9 

2 

3 

7 

Condition 

9 

3 

10 

8 

Staple  length 

1 

2 

3 

8 

Fineness  code 

5 

10 

6 

k 

Index 

1 

7 

3 

2 

Rank  of  Columbia  lines  in  1952 

Trait 

1st 

2nd 

3rd 

hth 

Body  weight 

3 

9 

1 

10 

Body  type 

1 

6 

3 

10 

Condition 

6 

1 

8 

9 

Staple  length 

h 

2 

6 

1 

Fineness  code 

5 

3 

8 

6 

Index 

2 

6 

3 

7 

All  of  the  10  lines  were  included  in  the  table  both  in  1951  and 
in  1952.    Eight  lines  (all  but  8  and  10)  have  been  included  in  the 
high  h  lines  for  1  or  more  traits  in  each  of  the  last  3  years. 
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RECURRENT  SELECTION 

Recurrent  selection  refers  to  the  development  of  lines  by  selecting 
individuals  for  crossing  or  combining  ability  with  other  lines  or  with 
a  tester  stock*    Preliminary  work  was  started  in  the  fall  of  1950  with  2 
pairs  of  lines  of  Rambouillets  and  with  3  lines  of  Targhees.  Indexes 
have  been  developed  for  the  initial  selection  of  rams  to  be  tested  and 
for  the  selection  of  the  ram  to  be  used  in  the  line  on  the  basis  of  the 
progeny  test  results. 

Initial  selections  of  rams  to  be  tested  are  based  on  traits  in 
which  the  genetic  portion  of  the  variance  is  largely  additive  in  nature. 
Indexes  have  been  developed  for  use  with  Rambouillets  and  Targhees  which 
are  based  on  these  traits  alone.    The  index  at  weanling  age  equals  10 
plus  staple  length  in  centimeters  minus  1.2  times  face  covering  score 
minus  0.3  times  neck  folds  score.    The  index  developed  for  use  at  year- 
ling age  equals  50  plus  k  times  clean  fleece  weight  in  pounds  plus  staple 
length  in  centimeters  minus  7  times  face  covering  score  minus  2  times 
neck  folds  score. 

(Ix  =  50  +  h  CI  +  L  -  7F  -  2N) 
Clean  fleece  weight  was  included  although  its  genetic  variation  is  not 
largely  additive,  because  of  the  difficulty  of  selecting  for  it  with  a 
progeny  test  based  on  weanling  traits.    Selection  of  the  h  or  6  rams  to 
be  tested  are  made  using  these  indexes.    Rams  with  serious  defects  not 
covered  by  the  index  are  culled  at  weaning  age. 

Another  index  was  developed  to  select  the  ram  to  be  used  in  the 
recurrent  selection  line  on  the  basis  of  the  progeny  test  results •  This 
index  emphasizes  traits  in  which  a  significant  portion  of  the  genetic 
variance  is  non-additive  in  nature.    The  relative  measure  used  for  the 
non-additive  portion  of  the  genetic  variance  was  the  square  of  the 
regression  per  10  percent  of  inbreeding  divided  by  the  total  variance. 
The  index  obtained  equals  average  weaning  weight  of  progeny  in  pounds 
minus  1.8  times  average  type  score  minus  1.15  times  average  condition 
score . 

(Ix  =  W  -  1.8T  -  1.15C) 
This  index  is  considered  to  be  only  a  rough  approximation  which  will  be 
revised  as  soon  as  information  on  genetic  sources  of  variation  in  each 
trait  can  be  obtained  and  accurate  methods  worked  out  for  use  in  recurrent 
selection.    It  is  possible  that  a  better  index  would  result  if  the  relative 
proportions  of  total  genetic  variance  in  the  traits  were  used. 


Rambouillets 

Averages  from  sires  tested  for  recurrent  selection  are  presented 
in  the  next  table.    Averages  have  been  adjusted  for  environmental  effects 
including  inbreeding  except  that  the  inbreeding  (due  to  inter-line  and 
intra -flock  relationships)  is  unknown  for  cross-line  and  top-cross  off- 
spring.   Sires  used  in  the  lines  for  1951  offspring  were  not  selected 
from  progeny  tests  but  those  used  for  1952  offspring  were  selected  on 
this  basis.    Rams  born  from  tested  sires  will  be  tested  first  in  1953. 
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Averages 

from  Rambouillet 

lines. 

line -crosses 

and  top-crosses  in  recurrent 

selections 

Line 

Line- 

-crosses 

Line 

Top- 

•crosses 

lraio 

lear 

07von 
£  (XdU 

o  rwrO  7 
cUX£  f 

07 

20 

27 

Number  of  offspring 

51 

22 

17 

2k 

27 

18 

25 

52 

6 

11 

13 

22 

13 

Weaning  weight  (lbs.) 

51 

76.0 

77.2 

76.7 

8k. k 

79  1 

81.2 

52 

7a.  8 

70.6 

68.5 

80.8 

72.7 

80.1 

Type  score 

51 

2.17 

1.95 

2.06 

1.76 

2.0^ 

1.93 

52 

2.31 

2.U9 

2.50 

1.9h 

2.37 

2.25 

Condition  score 

51 

2.83 

2.56 

2.65 

2.53 

2.5h 

2.50 

52 

2.52 

2.71 

2.73 

2.15 

2.37 

2.52 

Index 

51 

68.9 

70.7 

70.0 

78.lt 

72.5 

71**8 

52 

67.8 

63.0 

60.8 

lk.9 

65.7 

73.1 

Line 

Line- 

-crosses 

Line 

Top-crosses 

Trait 

Year 

53 

5Ux53 

53x52i 

$h 

53 

ft 

Number  of  offspring 

16 

•  25 

25 

26 

19 

17 

52 

17 

19 

7 

21 

13 

Hi 

Weaning  weight  (lbs.) 

51 

78.2 

75.3 

75.6 

77.7 

79.5 

81.1 

52 

7h.8 

71,5 

73.8 

71.6 

79.0 

81.1 

Type  score 

51 

1.82 

2.01 

1.93 

1.80 

1.80 

1.75 

9  on 

t  •  C.KJ 

9  7f\ 

o  ^n 

0  )i0 
c.  .IXC 

2.15 

2.20 

Condition  score 

51 

Z.Ik 

2.73 

2.61 

2.55 

2.62 

2.52 

52 

2.58 

2.67 

2.5^ 

2.85 

2.1*3 

2.18 

Index 

51 

71.8 

68.6 

69.2 

71.5 

73.2 

75.0 

52 

67.8 

61*. 1 

66.8 

6h.O 

72.3 

7lw7 

The  larger  type  and  condition  scores  represent  poorer  merit.  The 
index  shown  is  that  used  for  selection  on  progeny  test  results. 


Averages  for  cross-line  progenies  of  lines  20  and  27  were  generally 
intermediate  to  the  parent  lines  in  1951  and  poorer  than  the  parent  lines 
in  1952.    The  situation  was  reversed  with  lines  53  and  5h  in  that  the 
cross-line  offspring  were  poorer  than  those  from  the  parent  lines  in  1951 
and  were  intermediate  in  1952 .     Likewise  20  and  27  cross  progeny  excelled 
those  from  53  and  5h  in  1951  but  not  in  1952.    Line  27  had  the  best 
straight  line  progeny  in  both  years  but  line  $k  had  the  best  top-cro3S 
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progeny  in  both  years  followed  in  order  by  lines  27,  3>3  and  20.  Top-cross 
offspring  generally  excelled  cross -line  offspring.    This  may  have  been  due 
to  the  greater  productivity  of  the  non-inbred  mothers.    The  failure  of 
the  cross -line  offspring  to  excell  the  straight  line  offspring  in  all  but 
a  few  cases  may  indicate  that  the  initial  combining  ability  of  these  lines 
is  low.    Adjustments  of  straight-line  data  for  inbreeding  may  be  misleading 
in  comparing  cross-lines  with  straight  lines  as  they  are  based  on  estimates 
of  the  effect  of  inbreeding  in  former  years  which  may  be  toe  high,  Further- 
more the  inbreeding  in  the  cross-line  offspring  due  to  relationship  between 
lines  is  unknown  but  may  be  large  enough  to  affect  the  results.  These 
possibilities  will  be  investigated  before  analysis  of  these  data  is  com- 
pleted. 

Selection  differentials  based  on  progeny  averages  for  rams  selected 
for  use  in  recurrent  selection  lines  are  shown  in  the  next  table.    It  is 
apparent  that  results  from  cross-line  progeny  are  not  always  consistent 
with  those  from  top-cross  progeny.    An  efficient  method  for  combining  line- 
cross  and  top-cross  results  is  needed. 

In  1952  two  "third-choice"  rams  were  used  because  the  first  two  choices 
were  either  missing  or  infertile.    It  appears  best  in  the  future  not  to  use 
rams  that  were  below  the  average  of  all  rams  tested.    It  is  planned  to 
select  untested  rams  instead.    Data  are  being  analysed  to  determine  the 
relation  between  the  ram's  own  records  and  the  records  of  his  line-cross 
and  top -cross  progeny. 
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Targhees 

Recurrent  selection  is  being  practiced  on  3  lines  of  Targhees  (16T, 
17T  and  18T).    Six  rams  from  each  line  were  tested  on  groups  of  8  to  11 
ewes  each.    The  results  of  these  tests  are  shown  in  the  next  table. 
Averages  have  been  adjusted  for  environmental  effects  including  inbreeding 
except  that  the  inbreeding  is  unknown  for  top-cross  offspring.  Sires 
used  in  the  lines  for  1951  offspring  were  not  selected  from  progeny  tests 
but  those  used  for  1952  were  selected  on  this  basis. 


Top-crosses  Straight  lines 


Trait 

Year 

16T 

17T 

18T 

16T 

17T 

18T 

Number  of  offspring 

1951 

91 

79 

81 

29 

33 

3h 

52 

36 

11 

h2 

12 

20 

22 

Weaning  weight  (lbs.)  . 

51 

88.9 

88.7 

88.0 

85.2 

90.9 

86.  h 

52 

81.8 

82.3 

81*.  5 

79.5 

90.8 

82,0 

Type  score 

51 

1.81* 

1.90 

1.76 

1.87 

1.77 

1.73 

52 

1.75 

1.98 

1.98 

2. Oh 

1.78 

1.98 

Condition  score 

51 

2.21 

2.23 

2.20 

2.21 

2.25 

2,2k 

52 

2.1it 

2.U0 

2.19 

2.38 

2.06 

2.2l* 

Index 

51 

83.1 

82.7 

82.3 

79.3 

85.1 

80.7 

52 

76.2 

76.0 

78.1* 

73.1 

85.2 

75.8 

The  top-cross  progenies  of  the  3  lines  were  very  similar  in  1951.  Top- 
cross  progeny  of  18T  were  slightly  superior  to  the  other  2  lines  in  1952. 
Straight-line  progeny  from  17T  excelled  the  other  2  lines  for  progeny 
index  in  both  years. 

Selection  differentials  based  on  progeny  averages  for  rams  selected 
for  use  in  recurrent  selection  lines  are  shown  in  the  following  table. 


If 
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Selection  differentials  from  top-cross  progeny  averages  of  rams 
tested  for  recurrent  selection  of  lines*. 


Year 

Line 

Ram 
used 

Rank 
of 

top-cross 
progeny 

No.  of 
prog, 
of  sel. 
ram 

No.  of 
prog. 

of  all 
rams 

Selection  differentials 

weight       type  cond. 
lbs.       score  score 

for 
Index 

1951 

16T 

1 

17 

91 

2.36 

-.02 

.09 

2.1x2 

17T 

ii968T 

1 

11 

79 

3.31 

.Oli 

3.55 

18T 

5059T 

1 

13 

81 

2.35 

.09 

-.02 

2.1*6 

1952 

16T 

5U6ot 

2 

8 

36 

2.10 

.03 

•18 

2.38 

17T 

5807T 

1 

10 

hi 

6.21 

.22 

.21 

6.87 

18T 

5359T 

2 

8 

ia 

3.88 

.08 

-.Oli 

li.01 

#   A  negative  selection  differential  for  any  trait  indicates  that  the 
ram's  progeny  were  poorer  than  the  average  for  that  trait. 


Selection  differentials  appear  to  be  fairly  low  in  spite  of  the  fact 
that  the  best  first  or  second  ram  of  six  was  selected.    Second  choice 
rams  were  used  in  2  cases  in  1952  because  one  first  choice  ram  was  missing 
and  another  had  poor  semen. 


LINE  CROSSES 

Rambouillets 

The  testing  of  some  Rambouillet  lines  for  combining  ability  was 
continued  in  1950-51  and  1951-52  with  the  same  plan  as  in  19li9-50. 

Some  preliminary  comparisons  of  sire  lines  on  results  from  line-cross 
lambs  born  in  1951  and  1952  are  given  in  the  next  table.    These  data  have 
been  corrected  for  environmental  effects  except  that  data  for  line-cross 
offspring  have  not  been  corrected  for  the  inbreeding  which  may  exist 
because  of  relationship  between  the  lines,    Averages  for  lines  have  been 
weighted  by  the  number  of  offspring  from  each  sire.    Averages  for  offspring 
of  dam  lines  have  been  weighted  by  the  number  of  line-cross  offspring  from 
each  dam  line. 

Line  ill*  gave  the  best  results  in  crossing.    Line-cross  offspring  sired 
by  line  hh  rams  were  superior  to  both  parent  groups  in  5  of  8  comparisons 
and  were  superior  to  other  line-cross  groups  in  6  of  8  comparisons.    Line  21 
appeared  to  rank  next  in  crossing  ability  followed  in  order  by  lines  25> 
23  and  h3*    Line  1*3  has  already  been  discarded.    Line  25  was  one  of  the 
best  sire  lines  on  its  own  records  and,  although  its  line-cross  offspring 
were  intermediate  in  rank,  they  were  poorer  than  both  parent  groups  in 
6  of  8  comparisons. 
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Results  from  Rambouillet  lambs  born  in  1951 


No. 

of  off- 

Ave. 

weaning  weight 

Ave. 

condition 

scores 

spring  from 

of  offspring  from 

of  offspring  from 

Sire 

Own 

Line 

Own 

Line 

Dam 

Own 

Line 

Dam 

line 

line 

crosses 

line 

crosses 

lines 

line 

crosses 

lines 

21 

2b 

28 

79.6 

77.3 

80.1 

2.65 

2.52 

2.58 

23 

31 

22 

79.2 

77.9 

80.7 

2.51 

2.62 

2.56 

25 

16 

27 

81.6 

78.0 

79.6 

2. Ill 

2.69 

2.61 

U3 

8 

26 

75.7 

77.3 

79.9 

2.81 

2.73 

2.61 

U* 

26 

26 

80.9 

80.  h 

79.9 

2.58 

2. hi 

2.58 

No. 

of  off- 

Ave. 

type  scores  of 

Ave. 

indexes* 

of 

spring  from 

offspring  from 

offspring  from 

Sire 

On 

Li  ne 

Own 

Line 

Dam 

Own 

line 

Dam 

line 

line 

crosses 

line 

crosses 

lines 

line 

crosses 

lines 

21 

2h 

28 

2.21 

2.00 

1.92 

127.2 

127.3 

138.3 

23 

31 

22 

1.83 

2. Oil 

1.90 

125.8 

129.8 

138.2 

2$ 

16 

27 

1.71 

2.01 

1.93 

138.3 

131.8 

137.  h 

U3 

8 

26 

2.11 

2. Oh 

1.93 

117.9 

12iw7 

137.2 

26 

26 

1.90 

1.79 

1.92 

13U.  6 

13k.6 

137.  k 

Results  from  Rambouillet  lambs  born  in  1952 


No.  of  off- 
spring  from 
Sire      Own  Line 
line     line  crosses 


21  h  in 

23  15  10 

25  11  12 

ii3  6  12 

hh  15  10 


Ave.  weaning  weight 
of  offspring  from 
Own       line  Dam 
line    crosses  lines 


65.2  79.0  77.2 

75.1  70.h  77.ii 

76.7  73.9  76.2 

72.7  69.ii  77.7 

7iw8  78.ii  78.ii 


Ave.  condition  scores 
of  offspring  from 


Own 

Line 

Dam 

line 

crosses 

lines 

3.08 

2. ill 

2.61 

2.70 

2.89 

2.6U 

2.59 

2.60 

2.61 

2.59 

2.75 

2.58 

2.81 

2.19 

2.59 

No.  of 

off- 

Ave, 

type  scores  of 

Ave. 

indexes*  of 

spring 

from 

offspring  from 

offspring  from 

Sire 

0»-n 

Line 

Own 

Line 

Dam 

Own 

Line  Dam 

line 

line  crosses 

line 

crosses 

lines 

line 

crosses  lines 

21 

k 

10 

2.78 

2.hh 

2.28 

115.0 

129.1  131.6 

23 

15 

10 

2.35 

2  .hO 

2.28 

118.3 

118.2  13iu3 

25 

n 

12 

2.25 

2.29 

2.27 

128.6 

13U.1  132.3 

ii3 

6 

12 

2.1*9 

2.62 

2.27 

109.7 

117.3  132.5 

hh 

15 

10 

2.19 

2.lii 

2.26 

135.0 

126.0     135. h 

*   All  indexes  shown  in  this  table  are  the  regular  selection  indexes 
which  include  face  covering,  neck  folds,  staple  length,  weight,  type 
and  condition. 
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Columbias 

Line-cross  Columbia  ewes  were  randomized  among  2  rams  each  from  lines 
2,  li,  8,  9  and  10  in  1950-51  and  from  lines  2,  3,  h,  6,  8,  9  and  10  in 
1951-52.    Each  ram  was  mated  to  half  of  the  ewes  from  his  own  line  in 
addition  to  the  line-cross  ewes.    Some  preliminary  results  are  presented 
in  the  next  table.    These  data  have  been  corrected  for  environmental 
effects  except  that  data  for  line-cross  offspring  have  not  been  corrected 
for  the  inbreeding  which  may  exist  because  of  the  relationship  between 
the  lines.    Averages  for  lines  have  been  weighted  by  the  number  of  off- 
spring from  each  sire. 

Line-cross  offspring  were  generally  superior  to  straight-line  off- 
spring in  overall  merit  as  shown  by  the  index.    The  only  exception  was 
line  h  in  1952.    Line  2  produced  the  best  straight-line  and  line-cross 
offspring,  as  shown  by  the  index  in  both  years. 

The  advantages  in  index  of  all  line -cross  offspring  over  all  inbred 
offspring  were  0,5^  in  1951  and  1.8#  in  1952.    Adjustments  for  the 
inbreeding  in  line -crosses  would  increase  this  advantage. 
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Results  from  Columbia  lambs  born  in  1951 


No.  of  Ave.  weaning  weight       Ave.  condition  score 

offspring  from  of  offspring  from  of  offspring  from 


OJ.1  c 

T  ,"T  np 

Own 

T.i  np 

Own 

T.i  np 

J_J_L  ilC 

T  i  np 

1  inp 

li  np 

-J  Li  ±K^> 

V-^  X  V-/  u  u  »  w 

line 

crosses 

2 

1*1 

21* 

87-9 

90.0 

2.16 

2.13 

h 

23 

31 

83.2 

87.  li 

2.23 

2.17 

8 

l*h 

28 

87.1* 

88.9 

2.09 

2.22 

9 

18 

26 

90.1* 

89.2 

1.90 

2.12 

10 

29 

26 

89.2 

91.1 

2.06 

2.06 

No,  of  Ave.,  type  score  Ave.  index*  of 

off sprj^ng^ from  of  offspring  from  offspring  from 

Sire  Own       Line  Own         Line  Own  Line 

line  line      crosses  line       crosses  line  crosses 


2  1*1  2k  1.69  1.79  132.1  135.2 

1*  23  31  1.91*  1,99  127.6  131.8 

8  bh  28  1.87  1.9k  131. U  133.2 

9  18  26  1.1*3  1.85  131.8  132.6 
10  29  26  1.80  1.71*  130.1  133.0 


Results  from  Columbia  lambs  born  in  1952 


No.  of  Ave.  weaning  weight  Ave.  condition  score 

offspring  from  of  offspring  from  of  offspring  from 

Sire  Own       Line  Own         Line  Own  Line 

line  line      crosses  line       crosses  line  crosses 


2  26           8  81*. 5  85.9  2.19  2.35 

3  7  13  85.7  82,1  2.21  2.25 
1*  12  6  77.0  72.6  2.53  2.71 
6  5  1*  83.9  87.3  2.05  2.oU 

8  11*  10  79.5  82.0  2.11*  2.25 

9  12  12  85,6  81*. 8  2.17  1.88 
10  18  11*/.  81*. 7  82.1  2.25  2.18 


No,  of  Ave,  type  score  Ave.  index*  of 

offspring  from  of  offspring  from  offspring  from 
Sire              Own       Line                Own         Line  Own  Line 

line  line      crosses  line       crosses  line  crosses 


2  26  8               1.81*  1-57              125.1*        130. h 

3  7  13  1.70  1.82  121*. 3  125.1 
1*  12  6  1.85  2.19  121.1  118.0 
6                  5  1*                1.71*  1.6o              125.2  129.0 

8  ll*  10                2.02  1.81*              117.9  123.1* 

9  12  12  1.8U  2.09  121.9  12hd 
10  18          11*  1.80          2.08  122^6  125 . 0_ 

#    All  indexes  shown  in  this  table  are  the  regular  selection  indexes 

which  include  staple  length,  weight,  type,  condition  and  fineness. 
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SELECTED  NON- INBRED  CONTROL  GROUP 

This  breeding  group  of  Rambouillets  was  started  in  the  fall  of  19h7 
to  serve  as  a  control  group  to  compare  improvement  resulting  from  the 
utilization  of  inbred  lines  with  that  resulting  from  selection  without 
inbreeding.    In  the  first  two  years  it  was  necessary  to  use  sires  from 
outside  the  group.    The  majority  of  lambs  born  in  1950  and  all  lambs  born 
in  1951  and  1952  were  sired  by  rams  selected  from  the  control  group. 

Comparisons  of  the  averages  of  weanling  offspring  of  the  control 
group  with  those  of  the  inbred  lines  for  19£8  to  1952  are  shown  in  the 
next  table.    Adjustments  were  made  for  environmental  effects  and  inbreeding 
except  that  control  groups  in  1951  and  1952  were  not  adjusted  for  inbreed- 
ing.   Calculations  of  inbreeding  coefficients  for  control  groups  in  1951 
and  1952  have  not  yet  been  completed. 


Face 


Inbr. 

cover- 

Staple 

Weaning 

Condi- 

Neck 

No.  of 

coef . 

ing 

length 

weight 

Type 

tion 

folds 

Group 

Year 

lambs 

% 

score 

(cm, ) 

(lbs.) 

score 

score 

score 

Index 

Inbred 

19ii8 

871 

15.8 

U.18 

3.16 

73.97 

1.95 

2.21 

1.21 

113.5 

lines 

191*9 

838 

llu9 

3.3U 

76.59 

1.9U 

2.67 

1.20 

123.3 

1950 

6k7 

15.8 

il.10 

78.67 

1.69 

2.37 

1.12 

122.0 

1951 

711 

18.  h 

3.73 

3.U9 

80.30 

1.91 

2.60 

l.lit 

132.8 

1952 

hl6 

20.1 

3.77 

3^0 

77.15 

2.23 

2.57 

1.07 

129.1 

Non-inbred 

19W 

l8o 

1.9 

ii.01 

3.31 

72.70 

1.92 

2.32 

1.23 

116.5 

control 

1919 

189 

1.9 

lu06 

3.53 

75.25 

1.89 

2.70 

1.20 

123.2 

1950 

170 

1.9 

3.69 

3.51t 

78.50 

1.67 

2.1*0 

1.16 

128.9 

1951 

215 

3-35 

3.6o 

79.96 

1.89 

2.61 

1.13 

139.1 

1952 

130 

3.50 

3.58 

76.  Bh 

2.32 

2.53 

1.10 

133.5 

As  expected,  there  was  little  real  difference  in  the  two  groups  in 
the  first  2  years.    The  control  group  had  slightly  longer  staple,  lighter 
weaning  weights,  better  type  and  poorer  condition.    In  the  third  year, 
when  the  effects  of  selection  within  the  control  group  should  have  become 
apparent,  there  was  definite  improvement  in  face  covering  as  compared 
with  the  inbred  lines  but  little  change  in  the  relative  gains  for  the 
other  traits.    In  1951  and  1952  the  control  group  continued  to  excel  in 
face  covering,  staple  length  and  index  but  did  not  appear  to  be  gaining 
on  the  inbred  lines. 

In  past  years  h  rams  have  been  used  in  this  control  group  a  second 
year  because  their  progeny  ranked  highest  in  the  previous  year.    Two  of 
these  ii  rams  ranked  above  average  for  progeny  born  in  the  second  year  but 
none  excelled  all  other  rams  used.    The  average  index  of  the  progeny  of 
tested  sires  was  very  slightly  lower  than  the  comparable  average  of  all 
progeny  in  those  years.    Thus  nothing  was  gained  by  using  progeny  tested 
sires  in  addition  to  the  best  young  sires  used.    Theoretical  studies  have 
confirmed  this. 
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RAMBOUILLST  GENETICALLY  STABILIZED  CONTROL  GROUP 


A  genetically  stabilized  control  group,  with  artificial  selection 
entirely  at  random,  is  being  established  to  serve  as  a  control  for  year 
to  year  environmental  changes  affecting  the  inbred  lines  and  the  selected 
group  of  Rambouillets,    This  random  breeding  group  will  also  be  used  to 
obtain  estimates  of  gains  from  selection  by  taking  data  from  the  group 
and  applying  various  selection  practices  on  paper;  to  obtain  estimates, 
unbiased  by  selection,  of  relationships  between  traits,  and  of  repeat- 
abilities  and  heritabilities  of  all  traits;  and  to  provide  an  experimental 
group  on  which  new  methods  of  evaluation  (new  scores,  measures,  indexes, 
different  methods  of  adjusting  records,  etc.)  may  be  tested,  unconfounded 
by  selection,  before  applying  them  to  the  whole  flock. 

The  first  step  in  establishing  this  group  was  made  this  year  with  the 
random  sorting  out  of  half  of  the  offspring  from  the  selected  control 
group.    A  total  of  31  ram  lambs  and  3h  ewe  lambs  at  weaning  time  in  195>2 
were  designated  for  this  group.    One-half  of  the  offspring  of  the  selected 
control  group  will  continue  to  be  sorted  out  until  100  ewes  of  breeding 
age  are  obtained.    Normal  practice  will  be  followed  at  birth ♦    No  culling 
will  be  practiced  after  birth  except  that  when  the  number  of  ewes  of 
breeding  age  reaches  100,  the  oldest  ewes  will  be  culled  by  whole  age 
groups  each  year  to  reduce  the  numbers  to  100  ewes.    "Where  part  of  an  age 
group  needs  to  be  culled  they  will  be  sorted  out  at  random*    Rams  over 
one  year  of  age  will  be  culled  after  use  in  breeding  as  yearlings  and 
after  needed  estimates  of  repeatability  have  been  obtained.    Mien  the 
ewes  reach  breeding  age  they  will  be  pen-mated  at  random  to  20  yearling 
rams  originally  sorted  out  from  the  selected  control  group  and  later 
produced  from  the  genetically  stabilized  control  group*    At  the  beginning, 
when  the  number  of  breeding  ewes  is  less  than  100,  one  ram  will  be  bred 
to  each  group  of  about  5  ewes.    All  ram  lambs  will  be  kept  to  yearling 
age  and  rams  to  be  mated  will  be  sorted  out  at  random  from  all  yearlings 
available  in  the  group. 


INCREASING  ACCURACY  OF  SELECTION  OF  COLUMBIAS 


Indexes  ^ere  developed  during  the  year  for  Columbia  lambs  and  for 
yearling  and  mature  Columbia  rams.    The  use  of  an  index  is  a  more  efficient 
way  to  select  for  superiority  of  several  traits  than  the  use  of  independent 
culling  levels  or  selection  for  one  trait  at  a  time.    Furthermore  an  index 
permits  a  constant  and  objective  degree  of  emphasis  on  each  trait  which  is 
important  in  selection.    Thus  selection  ideals  are  held  constant  from  year 
to  year  and  more  important  traits  can  receive  the  extra  attention  they 
deserve.    Degree  of  emphasis  for  each  trait  in  these  indexes  is  based  on 
heritability  and  economic  importance.    Estimates  of  variability  of  each 
trait  and  relationships  to  other  traits  are  also  used  in  calculating  the 
indexes . 

The  index  for  weanling  lambs  equals  10  times  staple  length  in  centi- 
meters minus  5  times  side  grade  code  plus  weaning  weight  in  pounds  plus 
6  times  type  score  plus  3  times  condition  score  (Ix-IOL  -  £SGC  *  W  ♦  6T  3C) 
The  side  grade  code  ranges  from  1  to  9  for  fleeces  grading  70 's  to  h6fs, 
respectively. 

Adjustments  were  applied  directly  to  the  index  for  the  effects  of 
inbreeding,  age  at  weaning,  type  of  birth,  age  of  dam,  and  weaning  band  on 
the  traits  included.    Selections  were  made  on  the  basis  of  this  index  in 
the  fall  of  1951. 

The  index  developed  for  Columbia  rams  equals  grease  fleece  weight  in 
pounds  plus  18  times  clean  fleece  weight  in  pounds  plus  2  times  staple 
length  in  centimeters  minus  2.5  times  fleece  grade  code  plus  body  weight  in 
pounds  plus  6  times  type  score  plus  3  times  condition  score 
(Ix  =  G  +  18C1  +  2L  -  2.5FGC  +  W  +  6T  +  3C).    The  fleece  grade  code  is  based 
on  spinning  counts  as  at  weanling  age  except  that  code  10  for  Uh's  is  added* 
Life-time  averages  are  obtained  for  each  ram  trait  after  adjustment  for  age, 
year,  previous  selection,  number  of  records,  inbreeding  and  other  important 
environmental  effects.    Then  the  index  is  applied  directly  to  the  adjusted 
lifetime  averages. 

SELECTION  PRACTICED  ON  WEANLING  LAMBS 

Weanling  selection  differentials  represent  the  average  differences 
between  selected  lambs  and  all  lambs  weaned,  after  corrections  for  environ- 
mental influences  have  been  made.    Considerable  selection  is  practiced  on 
rams  at  later  ages  but  most  of  the  effective  selection  of  emes  for  fleece 
and  body  traits  is  made  at  ^eanling  age.     The  relative  emphasis  on  each  trait 
was  obtained  by  dividing  the  selection  differential  by  the  standard  deviation 
for  each  breed. 

Heritability  estimates  ^ere  obtained  from  19^1  and  19li2  weanling  lambs 
for  Rambouillets  and  from  19 bl  to  19hU  weanling  lambs  for  Columbias  and 
Targhees.    Average  estimates  from  Corriedale,  Columbia  and  Targhee  lambs 
were  used  for  the  latter  two  breeds  as  there  were  insufficient  numbers 
within  each  breed  to  obtain  reliable  estimates. 

The  expected  genetic  gain  per  generation  for  each  sex  is  the  selection 
differential  times  one -half  of  the  heritability.    The  sum  of  the  products 
for  both  sexes  gives  the  expected  genetic  gain  per  generation  from  selec- 
tion practiced  at  weanling  age  on  both  sexes.    These  are  relative  gains 
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because  not  all  lambs  saved  at  weaning  will  be  used  in  breeding  or 
will  produce  offspring. 

Annual  genetic  improvement,  estimated  from  selections  at  weanling 
age,  depends  partly  on  the  length  of  the  generation  interval,  which  is  the 
average  age  of  the  parents  when  their  offspring  are  born.    The  estimated 
annual  genetic  improvement  resulting  from  weanling  selections  is  the 
expected  gain  per  generation  from  selection  of  both  sexes  divided  by  the 
generation  interval.    The  generation  interval  which  should  be  applied  to 
these  data  would  be  the  age  when  these  offspring  produce  progeny.  This 
can  only  be  estimated  now  from  the  average  age  of  the  present  parents. 

Rambouillets 

The  proportion  of  lambs  saved  from  inbred  lines  was  less  in  1951  than 
in  1950  probably  because  of  the  larger  lamb  crop  in  1951  •    In  1951  *  3&% 
of  the  ram  lambs  and  6Q%  of  the  ewe  lambs  were  saved  as  compared  with  k0% 
and  78%  and  32%  and  69%,  respectively  for  1950  and  192$ *    Selection  dif- 
ferentials and  expected  gains  from  weanling  selections  in  Rambouillet 
inbred  lines  in  1951  are  shown  in  the  following  tablet 


Face 
covering 
score 

Staple 
length 
(cm.) 

Weaning 

weight 

(lbs.) 

Type 
score 

Condi- 
tion 
score 

-  Neck 
folds 
score 

Index 

Heritability 

56£ 

ho% 

30$ 

13% 

h% 

39% 

30% 

RAMS 

Selection  differential 

.214 

.07 

h.l6 

.26 

.11 

.09 

8.26 

Expected  genetic  gain 
per  generation 

•  067 

.Oil* 

.62h 

.017 

.002 

.018 

1.239 

EWES 

Selection  differential 

.11 

.05 

1.31 

.10 

.08 

.06 

3.29 

Expected  genetic  gain 
per  generation 

.031 

.010 

.196 

.006 

.002 

.012 

M9h 

RAMS 

&  EWES 

Expected  genetic  gain 
per  generation 

.098 

.021* 

.820 

.023 

.ooU 

.030 

1.733 

Selection  differentials  expressed  as  fractions 

of  a  standard 

deviation 

RAMS 

.39 

.15 

.1*9 

.51 

.26 

.30 

.55 

EWES 

.18 

.11 

.15 

.21 

.19 

.20 

e22 

31  - 


Selection  differentials  for  Rambouillet  lambs  in  1951  were  lower  for 
face  covering  and  were  higher  for  weight,  type  and  neck  folds  than  in 
1950.    Increases  would  be  expected  because  of  the  lower  proportions  saved. 
Relative  emphasis  was  highest  for  index,  as  would  be  expected,  although 
that  for  type  score  was  only  very  slightly  lower.    There  appears  to  have 
been  an  increase  in  emphasis  on  type  and  weight  as  compared  with  1950. 

The  average  ages  of  Rambouillet  sires  and  dams  when  their  offspring 
were  born,  for  all  lambs  weaned,  are  given  in  the  following  table  1 


Average  age  of: 

Year  lambs 

Sires 

Dams 

Sires  &  dams 

were  born 

(years) 

(years) 

(years) 

19hk 

3,1*2 

h«M 

3.890 

19kS 

3.1*5 

U.28 

3.865 

19l*6 

2,72 

1*.31 

3.515 

l9hT 

2,38 

lu31 

3.31*5 

19U8 

1.96 

1*.26 

3.110 

19**9 

2.23 

1*.26 

3.21*5 

1950 

2.  hi 

3.95 

3.210 

1951 

2.10 

l*.2l* 

3.170 

Generation  length  based  on  both  sires  and  dams  was  lower  in  1951 
than  in  any  previous  year  except  19i*8. 


The  estimated  annual  genetic  gains  from  weanling  selections  of  Ram- 
bouillets  from  19i*l*  to  1951  are  shown  in  the  following  table: 


Year 

Face 
covering 
score 

Staple 
length 
(cms,) 

Weaning 

weight 

(lbs.) 

Type 
score 

Condi- 
tion 
score 

Neck 

folds 

score 

Index 

19U* 

.019 

.011 

.223 

.009 

♦002 

.029 

.586 

1916 

*02ii 

.Oil* 

.306 

.011 

.002 

.019 

.628 

191*6 

.01*1 

.015 

.325 

.006 

.002 

.017 

.737 

191*7 

.01*0 

.015 

.371* 

.007 

.001 

.018 

.851 

191*8 

.031* 

.015 

.383 

.008 

.002 

.006 

.707 

191*9 

.032 

.Oil* 

.339 

.006 

.002 

.009 

.655 

1950 

.031* 

.009 

.239 

.006 

.001 

.006 

.Shi 

1951 

.031 

.008 

.259 

.007 

.001 

.009 

.51*7 

The  rates  are  lower  in  1951  than  for  most  of  the  years  since  19l*6 
for  face  covering,  staple  length  and  weaning  weight.    These  traits  receive 
considerable  emphasis  in  the  index.    Some  reduction  in  emphasis  on  the 
index  is  shown  by  a  decrease  in  the  expected  genetic  gain  for  index  since 
19ii7.    Lack  of  change  in  1951  over  1950  appears  to  be  due  to  the  shorter 
generation  length  for  1951.    These  genetic  gains  can  be  altered  by  later 
selections  although  the  opportunity  for  later  selections  is  often  limited 
by  the  selection  practiced  at  weaning  age. 


* 
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Targhees 

A  lower  proportion  of  Targhee  lambs  of  both  sexes  were  saved  in  1951 
than  in  1950.    In  1951,  $2%  of  the  ram  lambs  and  67%  of  the  ewe  lambs 
were  saved  as  compared  with  $k%  and  75%,  and  37%  and  59?  respectively 
for  1950  and  X9U9.    Selection  statistics  for  Targhee  weanling  lambs 
from  inbred  lines  in  1951  are  given  in  the  following  table: 


Face 
covering 
score 

Staple 
length 
(cms*) 

Weaning 

weight 

(lbs.) 

Type 
score 

Condi- 
tion 
score 

Neck 

folds 

score 

Heritabi 1 i  tv 

h3% 

17% 

1% 

ZX% 

Q% 

RAMS 

Selection  differential 

•111 

.07 

1.57 

.11 

.07 

.08 

Expected  genetic  gain 
per  generation 

•  032 

•015 

.133 

.oob 

.007 

.003 

EWES 

Selection  differential 

•  08 

-.03 

2.02 

.08 

.12 

00 

Expected  genetic  gain 
per  generation 

•  018 

-♦006 

.172 

.003 

.013 

00 

RAMS  &  EWES 

Expected  genetic  gain 
per  generation 

.050 

.009 

.305 

.007 

.020 

.003 

Selection  differentials  expressed 

as  fractions  of 

a  standard  deviation 

RAMS 

.2h 

.16 

.16 

ah 

.Ik 

.27 

ET-VES 

•  Hi 

-.07 

.20 

.17 

.21 

00 

Selection  differentials  for  weanling  Targhees  were  generally  lower 
than  last  year  for  ram  lambs  but  were  higher  for  weight,  type  and  condition 
of  ewe  lambs  than  for  last  year.    Relative  emphasis  in  ram  lambs  was 
greatest  for  neck  folds  followed  by  type  and  face  covering  while  greatest 
emphasis  in  ewe  lambs  was  placed  on  condition  followed  in  order  by  weight 
and  type. 


The  average  age  of  Targhee  sires  and  dams  when  their  offspring  are 
born  are  given  in  the  following  tables 


Average  age  of: 


xear  lamos 

Sires 

Dams 

oires  &  dams 

were  uorn 

V years ; 

^ years / 

\ years  ^ 

2.90 

k.27 

3.588 

1916 

2,15 

ii-52 

3-33U 

19U6 

3.32 

3.916 

19U7 

2.39 

lw32 

3.355 

19W 

2.02 

3.97 

2.992 

19U9 

2.36 

3.75 

3.059 

1950 

2.06 

3.82 

2.9liO 

1951 

2.15 

U.15 

3.150 

The  generation  length  in  Targhees  increased  this  year  for  both 
sires  and  dams  and  was  longer  than  for  any  year  since  19ii7.    The  age 
distribution  in  new  Targhee  lines  is  becoming  stabilized  and  the 
increase  in  Targhee  numbers  is  being  achieved  partly  by  retaining  more 
older  ewes. 

The  estimated  annual  genetic  gains  for  Targhees  from  weanling 
selections  from  I9W4  to  1951  are  shown  in  the  following  table? 


Face         Staple     Weaning  Condi-  Neck 

covering     length     weight       Type  tion  folds 

Year  score       (  cms.)      (lbs*)       score         score  score 


19hh 

.009 

.009 

.085 

.003 

.006 

.002 

191*5 

.021 

-.001 

.095 

.ook 

.010 

.002 

19U6 

.008 

.013 

.115 

.003 

.006 

.001 

191*7 

.026 

.017 

.156 

.002 

.010 

.001 

19hS 

.027 

.007 

.127 

.002 

.003 

.001 

19U9 

.031 

.019 

.235 

.005 

.Olli 

.002 

1950 

.029 

.005 

.137 

.003 

.008 

.001 

1951 

.016 

.003 

.097 

.002 

.006 

.001 

In  1951  these  rates  again  decreased  for  every  trait  except  neck 
folds  as  in  1950.    This  occurred  in  spite  of  the  lower  proportions 
saved  in  19 5l  as  compared  with  1950.    This  change  is  not  all  due  to 
the  difference  in  generation  length  as  the  expected  gain  per  generation 
was  also  less  in  1951  than  in  1950  for  every  trait  except  neck  folds. 
It  is  possible  that  these  traits  were  less  variable  in  1951  or  that 
more  attention  was  paid  to  other  traits. 


Columbias 


Fewer  Columbia  lambs  of  both  sexes  were  saved  in  1951  than  in  1950* 
In  1951,  Sh%  of  the  ram  lambs  and  62%  of  the  ewe  lambs  were  saved  as 
compared  with  1$%  and  7t>%  and  $0%  and  69^,  respectively,  for  1950  and 

Selection  statistics  for  Columbia  weanling  lambs  in  1951  are  given 
in  the  following  table: 


Face 
covering 
score 

Staple 
length 

1  r»m  <5  1 

\  V/IHO  r.  / 

Weaning 
weight 

f  The;  ^ 

Type 

ol/  OX  fcJ 

Condi- 
tion 

Side 
grade 

Heritability 

h6% 

h3% 

11% 

756 

21% 

30% 

RAMS 

Selection  differential 

.18 

mOk 

3.52 

.16 

.11 

-.10 

Expected  genetic  gain 
per  generation 

.ola 

.009 

.299 

.006 

.012 

-.015 

EWES 

Selection  differential 

.08 

.Oil 

3.32 

.lii 

.19 

.03 

Expected  genetic  gain 
per  generation 

.018 

.009 

.282 

.005 

.020 

.005 

RAMS 

&  EWES 

Expected  genetic  gain 
per  generation 

.059 

.018 

.581 

.oil 

.032 

-.010 

Selection  differentials  expressed  as  fractions  of 

a  standard  deviation 

RAMS 

.1*3 

•05 

.30 

.36 

.22 

-.09 

E7JES 

.19 

.05 

.28 

.32 

.37 

.03 

Selection  differentials  were  definitely  higher  than  in  the  previous 
year.    This  may  be  due  both  to  a  lo^er  proportion  saved  and  to  the  use  of 
an  index  for  Columbia  lambs  for  the  first  time  this  year.    The  expected 
genetic  gain  per  generation  was,  of  course  higher  in  1951  than  in  1950. 
In  the  case  of  staple  length,  weaning  weight,  type  and  condition  the  gain 
in  1951  was  at  least  double  that  for  1950.    There  was  a  slight  tendency 
tc  favor  the  ram  lambs  with  coarser  wool  in  spite  of  the  index. 
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The  average  age  of  Columbia  sires  and  dams  when  their  offspring 
were  born  are  given  in  the  following  table: 


Average  age  of: 

Year  lambs 

Sires 

Dams 

Sires  and  Dams 

were  born 

(years) 

(years) 

(years) 

19hk 

2.55 

3.98 

3.265 

2.87 

I*  .12 

3.1*95 

191*6 

2.83 

1*.26 

3. 5U* 

19U7 

2.62 

h.36 

3.1*90 

191*8 

2.30 

U.30 

3.296 

191*9 

2.38 

1*.1*1 

3.396 

1950 

2.32 

1*.58 

3.U50 

1951 

2.28 

1*.83 

3.555 

The  average  age  of  Columbia  sires  in  1951  was  the  lowest  to  date 
while  the  average  age  of  dams  was  the  highest  recorded  in  recent  years. 
The  decrease  in  age  of  sires  has  come  about  probably  because  of  a  desire 
to  shorten  generation  length  and  also  because  the  method  of  adjustment 
of  records  used  in  recent  years  allows  a  fairer  comparison  of  rams  of 
different  ages.    This  change  to  younger  sires  has  occurred  in  all  3  breeds. 
The  increase  in  age  of  Columbia  dams  has  probably  come  about  because  of 
an  attempt  to  maintain  numbers  in  spite  of  a  relatively  low  reproductive 
rate  and  a  fairly  high  culling  rate  for  ewe  lambs.    Columbia  dams  in 
1951  average  about  0.8  year  older  than  in  19i*l*  and  0.6  and  0.7  year 
older  than  Rambouillet   and  Targhee  dams  respectively  in  1951.    The  gener- 
ation length  has  been  longer  for  Columbias  than  for  Rambouillets  and 
Targhees  since  19l*7. 

The  estimated  annual  genetic  gain  for  Columbias  from  weanling 
selections  from  19 1*1*  to  1951  are  shown  in  the  f ollowing  table: 


Face 

Staple 

Weaning 

Side 

covering 

length 

weight 

Type 

Condition 

grade 

Year 

score 

(cms.) 

(lbs.) 

score 

score 

code 

191*1* 

.007 

.005 

.076 

.002 

.001* 

19W 

.018 

.013 

.171 

.001* 

.011 

191*6 

.Oil* 

-.001 

.087 

•  002 

.006 

191*7 

.010 

.003 

.121 

.001 

.006 

19W 

.009 

.001 

.071* 

.002 

.006 

191*9 

.005 

-.001 

.158 

.003 

.009 

1950 

.010 

-.003 

.075 

.001 

.00h 

1951 

.017 

.005 

.163 

.003 

.009 

-.003 

These  rates  showed  increases  in  1951  over  1950  and  most  previous 
years  for  every  trait  in  spite  of  the  longer  generation  interval.  These 
gains  may  be  attributed  to  year  to  year  changes  or  to  the  use  of  an 
index  for  the  first  time  in  1951. 
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OPTIMUM  SELECTION  AND  MATING  PROCEDURES  FOR  RANGE  SHEEP 


A  study  waq  undertaken  to  determine,  on  a  theoretical  basis,  what 
selection  and  mating  procedures  would  be  optimum  for  intra -flock  improve- 
ment of  sheep  in  various  kinds  of  flocks*    Preliminary  results  were 
obtained  for  a  flock  of  £000  breeding  ewes  of  Columbia  type  where  the 
rancher  wished  to  establish  a  selected  flock  composed  of  a  few  hundred 
of  the  best  ewes  from  which  the  1^0  rams  needed  for  breeding  would  be 
produced.    Assumptions  included  a  100  percent  lamb  crop,  annual  replacement 
of  30  percent  of  breeding  ewes  and  selection  for  a  single,  normally  dis- 
tributed trait  or  index  with  a  heritability  of  30  percent. 

Optimum  selection  and  mating  procedures  include  the  maintenance  of  as 
large  a  selected  flock  as  possible.    Intense  selection  of  ewes  to  start 
the  selected  flock  is  less  important  than  initiating  a  flock  large  enough 
to  permit  adequate  selection  of  the  ram  offspring  needed  for  breeding. 
The  flock  size  which  approaches  the  optimum  becomes  larger  as  the  number 
of  rams  needed  increases. 

Random  mating  probably  should  be  used  among  selected  individuals  and 
the  selected  flock  should  not  be  split  into  non-interbreeding  subgroups. 
Pen  mating  is  unnecessary  except  for  record  purposes.    Rams  should  be 
selected  on  the  basis  of  their  own  phenotype  at  a  particular  age.    A  high 
proportion  of  rams  used  should  be  yearlings.    Progeny  testing  is  only 
slightly  helpful  for  weanling  traits  and  would  retard  progress  for  yearling 
traits  which  have  heritabilities  of  30  percent  or  more.    Therefore,  the 
rancher  was  advised  to  select  the  smallest  possible  number  of  his  best 
yearling  rams  to  breed  the  selected  flock. 

Selection  of  original  and  replacement  ewes  should  be  made  on  the 
basis  of  phenotype  at  a  particular  age.    Relatively  few  yearling  replace- 
ments for  the  selected  flock  should  come  from  the  main  flock    despite  the 
higher  apparent  merit  of  many  of  the  latter.    It  is  concluded  that  ranchers 
can  make  progress  in  improving  their  sheep  by  using  a  relatively  small 
selected  flock  for  the  production  of  rams  and  by  using  mass  selection 
techniques  on  this  flock. 
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THE  EFFECT  OF  SELECTION  ON  THE  INCIDENCE  AND  HERITABILITY  OF  NECK  FOLDS 

IN  RAMBOUILLET  WEANLING  LAMBS  ' 

A  study  was  made  to  determine  the  actual  effectiveness  of  selection 
against  neck  folds  and  its  relation  to  estimates  of  heritability  in 
Rambouillet  weanling  lambs.    Scores  for  neck  folds  were  analyzed  from 
5083  ram  and  5619  ewe  lambs  born  from  1938  through  1951  in  one-sire  inbred 
lines.    Selection  against  neck  folds  resulted  in  a  definite  decrease  in 
average  neck  folds  from  moderate  folds  in  1938  to  very  slight  folds  in 
1951.    The  average  annual  decrease  was  about  0.1  score.    Selection  dif- 
ferentials were  usually  higher  for  sires  than  for  dams.    Expected  gains 
from  selection  of  sires  were  also  greater  than  from  dams  because  of  the 
shorter  generation  lengths  for  sires.    Selection  differentials  generally 
increased  to  19kh  and  then  declined  with  the  reduced  incidence  of  neck 
folds  in  the  later  years. 

Heritability  estimates  from  half -sib  correlations  were  high  (0.21  to 
1.15)  through  19kh  and  then  declined  and  remained  low  (0.05  to  0.19) 
through  1951 a  with  one  exception.    In  the  later  years,  genetic  variation 
among  sires  was  apparently  largely  removed  by  the  selection  practiced. 
Heritability  estimates  from  intra-sire  regressions  of  offspring  on  dam 
fluctuated  from  0.18  to  O.63  and  followed  no  definite  trend.    They  were 
definitely  higher  than  half -sib  estimates  after  19ii3.    Estimates  of 
heritability  from  the  ratio  of  actual  gains  to  selection  differentials 
were  abnormally  high,  being  above  unity  for  8  of  the  12  years.  The 
results  indicate  that  neck  folds  of  weanling  Rambouillet  lambs  can  be 
removed  rapidly  by  selection.    However,  the  rate  of  improvement  obtained 
in  this  study  was  more  rapid  than  had  been  expected  on  the  basis  of 
heritability  estimates.    Changes  in  scoring  standards  offer  a  possible 
explanation  for  the  discrepancy. 


THE  RELATION  BETOEN  SALE  PRICE  AND  MERIT  IN  COLUMBIA,  TARGHEE  AND 

RAMBOUILLET  RAMS 

A  study  was  made  on  the  relation  of  sale  price  to  records  of  merit  as 
an  estimate  of  the  value  attached  to  improvement  in  these  traits  by  the 
buyers  of  stud  rams.    In  addition,  indications  of  possible  ways  to  encour- 
age the  use  of  production  records  in  the  improvement  of  sheep  were  sought. 
A  total  of  202  Columbia,  I0I4.  Targhee  and  59  Rambouillet  single  stud  rams 
sold  at  public  auction  from  19^6  through  1951  were  included. 

Significant  correlations  with  price  were  obtained  for  body  weight, 
grease  fleece  weight,  clean  fleece  weight,  type  score,  condition  score, 
index  and  order  of  sale.    Low  and  non-significant  correlations  with  price 
were  obtained  for  staple  length,  fleece  fineness  and  face  covering.  The 
low  correlation  of  price  with  face  covering  in  Rambouillets  may  be  due 
to  differences  in  merit  for  other  traits  and  to  possible  changes  in 
face  covering  from  scoring  time  to  sale  time. 

Type  of  birth  had  a  significant  effect  on  prices  of  yearling 
Columbia  rams  but  not  on  prices  of  yearling  Targhees.    Age  in  days  of 
yearling  rams,  age  in  years  of  mature  rams  and  age  of  dam  had  no  consistent 
relationship  with  price.    There  was  no  evidence  of  any  real  difference 
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between  the  prices  of  Columbia  and  Targhee  rams  with  scurs  and  those  which 
were  strictly  polled.    Polled  Rambouillet  rams  sold  for  higher  prices 
than  horned  rams  in  k  out  of  5  groups.    Registered  Rambouillet  rams 
brought  higher  prices  than  unregistered  rams  in  2  out  of  3  groups. 

The  results  indicate  that  buyers  of  stud  rams  attach  real  importance 
to  production  traits  such  as  body  weight,  fleece  weight  and  mutton  confor- 
mation.   The  presentation  of  more  information  on  sale  rams,  particularly 
for  those  traits  which  are  difficult  to  appraise  visually,  appears  to  be 
desirable.    It  also  seems  advisable  to  present  a  selection  index  for  each 
sale  ram  so  that  the  buyer  can  take  full  advantage  of  the  available  records 
on  each  ram. 

LAMB  PRODUCTION 

A  summary  of  lamb  production  for  inbred  lines  in  the  three  breeds  is 
presented  in  the  next  table.    The  percent  of  ewes  lambing  is  based  on  ewes 
bred  and  present  at  lambing.    This  may  be  an  indication  of  ram  fertility 
although  the  fertility  of  the  ewes  also  affects  it.    The  percent  of  lambs 
born  of  ewes  lambing  is  based  on  all  lambs  born,  alive  or  dead,  of  ewes 
actually  having  lambs.    This  value  minus  100  gives  the  percent  of  ewes 
having  twins.    The  percent  of  lambs  born  which  were  alive  and  the  percent 
of  live  lambs  which  were  weaned  are  measures  of  lamb  mortality  at  birth 
and  from  birth  to  weaning  respectively.    The  percent  of  lambs  weaned  of 
ewes  bred  is  a  combination  of  the  first  four  values  plus  any  effect  of 
ewe  loss  after  breeding.    Weaning  weights  are  taken  when  it  is  necessary 
to  remove  ram  lambs  to  prevent  them  from  breeding  ewes  which  is  somewhat 
earlier  than  customary  marketing  time.    Average  age  at  weaning  has  decreased 
in  recent  years  because  of  slight  changes  in  breeding  and  weaning  dates. 
The  average  weaning  ages  in  1951  were  126,  Ilk  and  115  days  sad  in  1952  "were 
126,  116  and  116  days  for  Rambouillets,  Targhees  and  Columbias,  respec- 
tively.   Pounds  of  lamb  per  ewe  bred  is  an  overall  value  that  is  a  combina- 
tion of  the  other  individual  measures.    Breeds  are  not  directly  comparable 
because  of  differences  in  age  of  ewes,  breeding  and  weaning  dates,  etc. 
Some  changes  in  age  of  ewes,  breeding  and  weaning  dates,  etc.  occur  from 
year  to  year. 

Lamb  production  was  very  good  in  1951.    In  Columbias  and  Targhees 
most  attributes  of  lamb  production  were  higher  in  1951  than  in  any 
previous  year.    However,  1952  was  one  of  the  poorest  years  in  lamb  pre- 
duction  because  of  losses  due  to  Vibrio  infection.    Percent  of  lambs  born 
of  ewes  lambing,  percent  of  lambs  weaned  of  live  lambs  born,  and  weaning 
weights  were  fairly  normal  in  1952, 
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Lamb  Production 


Percent 

Percent 

Percent 

of  live 

of  lambs 

Percent 

Average 

No. 

lambs 

lambs 

weaned 

of  lambs 

weaning 

Pounds 

of 

Percent 

born  of 

born  of 

of  live 

weaned 

weight 

of  lamb 

ewes 

of  ewes 

ewes 

lambs 

lambs 

of  ewes 

in 

pe  r  ewe 

Year 

bred 

lambing 

lambing 

born 

born 

bred 

pounds 

bred 

Rambouillet 

Lines 

191*04*1* 

U189 

90.6 

127 .6 

92.9 

86.6 

91.9 

77.7 

7X.it 

19h5 

898 

92.7 

12a. 0 

9h.h 

87. a 

93.5 

69.5 

65.0 

lyuo 

O7U 

0).  *a 
7ao 

13iuS 

9l*.6 

00  .a 

100.7 

fO.O 

71. U 

191*7 

897 

90.0 

121*. 1 

9k. 6 

86.2 

88.3 

70.6 

f  V  •  v 

62.ii 

19ii8 

882 

93.6 

130.7 

9l*.9 

86  2 

98  8 

66.3 

19U9 

1002 

90. a 

128.  1* 

93.2 

81.1 

86.1 

69.5 

59.8 

191*5-1*9 

1*569 

92.2 

128.0 

9a. 3 

85.1* 

93.3 

69.3 

6a. 7 

1950 

851 

89.1 

119.6 

91*. 5 

79.6 

76.0 

70.5 

53.6 

1951 

806 

91.3 

133.8 

91*. 2 

78.7 

89.3 

72.0 

6a.3 

1952 

739 

88.9 

123.1 

68.2 

77.5 

56.8 

67.ii 

38.3 

Targhee  Lines 


800 

92.2 

128.7 

93.6 

78.9 

86.5 

72.6 

62.8 

191*5 

257 

88. a 

127.9 

96.1 

81*J* 

8I4.I* 

71.7 

60.5 

191*6 

2l*5 

95.8 

130.6 

96.0 

76.3 

89.1* 

72.1 

6a. 1* 

19U7 

299 

93.2 

118.9 

91.1* 

78.6 

78.6 

7l*.6 

58.6 

191*8 

288 

92.2 

127.1 

90.7 

83.1 

87.2 

72.5 

63.2 

191*9 

i*08 

88.6 

122.5 

96.0 

81.8 

82.8 

77.6 

61*. 3 

19l*5-a9 

11*97 

91  Jb 

12a.  9 

91*. 1 

80.0 

8!*.2 

71*. 0 

62.3 

1950 

1*20 

95.2 

128.1 

92.5 

85.0 

9a. 8 

73.8 

70.0 

1951 

1*31* 

9a. 1 

11*0.8 

95.1* 

86.2 

106.7 

7l*.5 

79.5 

1952 

1*76 

71. a 

12l*.5 

65.6 

86.1 

1*8.3 

73.2 

35.1* 

Columbia 

Lines 

191*1-1*1* 

129i* 

86.7 

126.0 

90.7 

80.5 

78.0 

78.5 

61.3 

191*5 

378 

90.7 

128.5 

93.5 

78.5 

83.I 

73.0 

60.6 

191*6 

1*1*8 

89. i* 

130.9 

90.6 

68.7 

70.5 

72.6 

51.2 

19U7 

i*55 

82.7 

118.7 

79.6 

71*  .6 

56.9 

76.0 

1*3.2 

191*8 

320 

88.3 

12a. 6 

85.7 

80.3 

75.0 

71*. 3 

55.8 

191*9 

381 

88.9 

126.1 

90.1 

73.5 

72.2 

80.0 

57.7 

191*5*1*9 

1982 

87.8 

125.9 

88.0 

71*. 7 

70.8 

75.0 

53.2 

1950 

31*3 

87.2 

127.7 

91.2 

80.6 

79.9 

76.6 

61.2 

1951 

355 

93.3 

136.6 

91*. 3 

81.1* 

95.2 

76.1* 

72.7 

1952 

331 

68.2 

121*. 1* 

69.1* 

78.0 

1*5.0 

73.0 

32.9 

LAMB  MORTALITY  IN  RANGE  SHEEP 


A  preliminary  study  was  made  of  lamb  mortality  in  the  Station  flocks 
of  Columbia,  Targhee  and  Rambouillet  sheep.    Lamb  mortality  can  be  divided 
into  two  periods  from  routine  records,  namely,  lambs  dead  at  birth  and 
lambs  dying  from  birth  to  weaning.    These  mortalities  are  expressed  in 
terms  of  survival  as  percent  lambs  born  alive  of  lambs  born,  and  percent 
lambs  weaned  of  lambs  born  alive. 

The  percent  of  lambs  born  alive,  of  lambs  born,  was  93 .2  for  the 
entire  flock  from  19 ill  to  19li9.    The  percent  of  lambs  weaned  of  live  lambs 
born  was  83.8  and  of  all  lambs  born  was  78.1  for  the  same  period.  There 
was  little  evidence  of  any  trend  in  mortality  over  these  years  although  the 
percent  of  lambs  weaned  of  live  lambs  born  was  slightly  higher  from  19l*0 
to  19bh  than  from  19 hS  to  19^9. 

Generally  over  half  of  the  lambs  born  dead  appeared  to  be  immature  at 
birth.  In  recent  years  lambs  sold  as  orphans,  because  their  mothers  could 
not  raise  them,  accounted  for  about  3»h  percent  of  lambs  born  alive. 

The  relation  of  lamb  mortality  to  inbreeding  was  observed  for  2-year  old 
Rambouillet  ewes,  lambing  from  19^9  to  1951  in  inbred  lines.    The  average 
coefficient  of  inbreeding  of  lambs  weaned  was  20,3  percent  as  compared  with 
2li,7  percent  of  lambs  dead  at  birth  and  23  #0  percent  for  lambs  lost  from 
birth  to  weaning  (including  those  sold  as  orphans).    Thus,  on  the  average, 
lambs  which  were  not  weaned  were  more  highly  inbred  than  lambs  which  were 
weaned. 

Sire  and  line  differences  in  percent  of  lambs  weaned  of  all  lambs 
born  within  breeds  and  types  of  mating  were  analyzed  for  the  years  191*7  and 
1951.    The  percent  of  lambs  weaned  of  all  lambs  born  was  75.2  for  19^7  and 
79.6  for  195l*    Significant  sire  or  line  differences  were  found  only  in 
Rambouillet  and  Targhee  inbred  lines  in  19^7.    No  other  significant  sire  or 
line  differences  were  found  in  either  year.    Line  differences  could  be  a 
reflection  not  only  of  sire  differences  but  also  of  differences  in  levels 
of  inbreeding,  and  in  environmental  factors  such  as  age  of  dam.  The 
absence  of  real  sire  differences  in  test  and  cross  line  matings  where  the 
ewes  are  sorted  at  random  to  the  sires  indicates  that  selection  against 
lamb  mortality  would  appear  to  be  largely  ineffective.    However,  selection 
would  likely  be  more  effective  under  conditions  that  would  lead  to  high 
mortality, 

A  modification  has  been  made  in  the  system  of  recording  deaths  of 
lambs  after  birth  so  that  in  the  future  it  will  be  possible  to  determine 
the  periods  between  birth  and  weaning  in  which  mortality  is  highest. 


OCCURRENCE  OF  IMMATURE  LAMBS 

Records  of  ewes  having  immature  lambs  have  been  summarized  from  191*0 
through  1952.    The  percentage  of  ewes  present  at  lambing  and  having 
immature  lambs  was  26.2  in  1952,  when  the  organism,  vibrio  fetus,  was  found 
in  some  aborted  fetuses,  as  compared  with  an  average  percentage  of  3.5  from 
19li0  through  195l •    The  percentage  of  ewes  dropping  immature  lambs  was 
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slightly  higher  in  more  recent  years,  averaging  h.2  for  the  years  19h7 
through  1951  •    Somewhat  higher  proportions  of  ewes  with  immature  lambs 
occurred  in  19hl  and  19ii7  with  6,6  and  6. it  percent,  respectively.    It  is 
remembered  that  appreciable  numbers  of  ewes  had  immature  lambs  in  1937 
but  records  are  not  readily  available  for  that  year.    The  losses  in 
1937  were  attributed  to  the  feeding  of  moldy  hay. 

The  following  table  shows  losses  in  1952  as  compared  with  the  years 
191*7  through  1951: 


Percent  ewes 


with 
live 


with 
dead 


with 
immature 


%  dead  lambs 
of  lambs  born 
exclusive  of 
immature 


%  lambs 
weaned  of 
live  lambs 


Breed 

lambs 

lambs 

lambs 

Dry  lambs 

born 

Rambouillet 

1952 

62*1 

3.1 

28.1* 

6.ii 

5.8 

80,2 

1917-51 

87.2 

1.7 

2,6 

8.5 

2.6 

83.9 

Targhee 

1952 

1*9.2 

1.9 

25.2 

23.7 

5.3 

87.3 

191*7-51 

85.3 

2.0 

1*.0 

8.7 

2.6 

81*. 8 

Columbia 

1952 

1*5.1 

2.8 

22.2 

29.9 

5.1* 

81.5 

19i*7-5l 

78.7 

2.7 

7.1* 

11.2 

1*.0 

79.9 

More  Rambouillet  ewes  had  dead  lambs  (mature)  in  1952  than  in  previous 
years  and  a  higher  proportion  of  dead  lambs  occurred  in  all  3  breeds.  This 
may  have  resulted  from  misclassif ication  of  immature  lambs  as  dead  lambs 
as  there  was  little  evidence  of  lowered  viability  from  birth  to  weaning. 
Rambouillets  weaned  a  slightly  lower  proportion  of  lambs  in  1952  than  in 
previous  years  but  Columbias  and  Targhees  weaned  higher  proportions. 

The  proportion  of  e^es  with  immature  lambs  was  highest  for  Ram- 
bouillets and  lowest  for  Columbias  while  the  proportion  of  dry  ewes  (no 
lamb  born)  was  highest  for  Columbias  and  lowest  for  Rambouillets.  These 
differences  are  significant.    There  was  opportunity  for  misclassification 
as  to  whether  the  ewe  had  an  immature  lamb  or  was  dry  as  the  decision  was 
often  based  on  very  meager  evidence.    However,  one  Targhee  and  one 
Columbia  pen  were  completely  dry.     In  addition  a  number  of  ram  lambs  were 
used  in  all  of  the  breeds.    It  was  noted  that  in  pens  bred  to  ram  lambs 
the  proportion  of  ewes  with  immature  lambs  was  uniformly  lower  and  the 
proportion  of  dry  ewes  was  higher  than  in  the  entire  breed  groups.  Again 
this  may  indicate  some  misclassif ication.    Another  table  follows  for 
1952  data  with  dry  pens  and  pens  bred  to  ram  lambs  eliminated: 


Percent  ewes 

%  dead  lambs 

%  lambs 

with 

with 

with 

of  lambs  born 

weaned  of 

live 

dead 

immature 

exclusive  of 

live  lambs 

Breed 

lambs 

lambs 

lambs 

Dry 

immature  lambs 

born 

Rambouillet 

63.3 

3*0 

28.3 

5J* 

79.9 

Targhee 

.52.1 

2.1 

25.8 

20.0 

5.5 

86.U 

Columbia 

U7.0 

2.9 

23.2 

26.9 

5  .it 

82.1 
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It  is  apparent  that  the  relationships  are  much  the  same  as  in  the 
previous  table.    It  appears  that  Targhees  and  Columbias,  which  were 
bred  18  days  later  than  the  Rambouillets,  had  slightly  fewer  ewes  with  im- 
mature lambs  and  considerably  more  dry  ewes  than  Rambouillets.    This  may 
have  been  caused  by  more  early  prenatal  death  and  fetal  resorption  in  the 
Targhees  and  Columbias  than  in  the  Rambouillets.    This  is  logical  if  both 
bands  were  infected  at  the  same  time  since  the  Targhees  and  Columbias 
would  be  at  an  earlier  stage  of  gestation.    Also,  it  is  possible  that  more 
of  the  Targhees  and  Columbias  that  actually  gave  birth  to  immature  lambs 
were  classified  as  dry. 

Tests  of  significance  (Chi-square  tests  of  homogeneity)  within  types 
of  mating  (inbred  lines,  test  pens,  etc*)  failed  to  reveal  any  significant 
differences  in  the  proportions  of  immature  lambs  dropped  by  ewes  in  dif- 
ferent breeding  pens.    There  was  only  1  pen(excluding  the  dry  pens)  that 
did  not  have  at  least  1  ewe  drop  an  immature  lamb,  and  this  pen  contained 
only  12  ewes . 

The  percentages  of  lambs  weaned  of  ewes  bred  were  59 *h,  56.2  and  1|6.9 
for  Rambouillets,  Targhees  and  Columbias,  respectively,  in  1952*  The 
percentage  for  the  entire  flock  in  1952  was  57.8  as  compared  with  90.5 
for  the  years  191*7-1951. 

The  percentages  of  ewes  persent  at  lambing  that  had  immature  lambs 
and  the  percent  that  were  dry  are  given  in  the  following  table  for  various 
ages  of  ewes  in  1951  and  1952. 


Percentages  of  ewes  with  immature  lambs  (dry  pens  excluded) 


Breed 

Year 

No,  ewes 
present 

Age 

of 

ewes 

in  years 

2 

3 

h 

5 

6 

7 

8 

9 

Columbia 

1951 

55ii 

h 

9 

2 

0 

0 

Xi 

5 

0 

1952 

52ii 

31 

23 

20 

21 

6 

11* 

26 

33 

Targhee 

1951 

667 

1 

h 

h 

1 

l 

0 

0 

0 

1952 

676 

2h 

31 

28 

27 

18 

7 

20 

0 

Rambouillet 

1951 

1302 

3 

6 

2 

0 

1 

0 

0 

0 

1952 

1252 

31 

31 

28 

21* 

18 

12 

10 

0 

Percent  ewes 

dry  (dry  pens  excluded) 

Columbia 

1951 

55U 

10 

16 

9 

3 

2 

0 

0 

33 

1952 

5214 

29 

ho 

22 

27 

19 

11 

10 

0 

Targhee 

1951 

667 

8 

6 

2 

2 

2 

0 

Ih 

0 

1952 

676 

29 

Ik 

21 

27 

8 

2 

7 

0 

Rambouillet 

1951 

1302 

5 

3 

5 

0 

5 

2 

6 

0 

1952 

1252 

9 

7 

6 

8 

2 

2 

10 

0 

Loss  of  ewes  by  death  appeared  to  be  higher  than  normal  in  1952.  The 
percentage  of  ewes  that  were  dead  or  missing  of  ewes  bred  was  9.0  in  1952 
as  compared  with  6.6  in  1951.     In  1952,  ewes  that  had  immature  lambs  and 
died  before  July  1  represented  0.75  percent  of  ewes  bred.    In  addition  1.9 
percent  of  ewes  bred  died  between  March  1  and  June  1  and  had  no  lambing 
record.    Most  of  the  ewes  which  died  following  the  birth  of  immature  lambs 
probably  received  no  lambing  record.    It  seems  likely  that  the  death  loss 
of  ewes  was  somewhat  higher  as  a  result  of  the  outbreak  of  vibriosis. 
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nm  SEMEN  TESTS  FOR  1951 

The  semen  of  188  r?ms  (lambs,  yearlings  and  mature  rnns)  was  examined 
before  the  beginning  of  the  breeding  season.    The  table  on  the  next 

page  sho^s  that  138  or  73  percent  of  these  were  considered  to  have  semen 
of  acceptable  quality  after  the  first  test  (3  consecutive  ejaculates). 
Fifty  rams  had  semen  ranging  from  borderline  to  definitely  poor  quality. 
Thirty-three  of  these  50  rams  were  retested  after  which  12  were  considered 
to  be  potentially  fertile  and  21  were  considered  to  be  poor  breeding  risks. 
The  other  17  rams  were  not  retested  either  because  they  were  not  needed 
for  use  in  breeding  or  because  their  semen  was  of  such  poor  quality  on  the 
first  test  that  further  testing  appeared  to  be  useless.    Twenty- two  rams  of 
yearling  age  or  older  and  53  lambs  refused  to  serve  under  the  conditions 
that  prevailed  during  testing. 

On  the  basis  of  all  rams  tried  Qh%  of  h9  rams  two  years  old  and  older, 
had  semen  of  acceptable  quality,  lh%  had  semen  01  borderline  to  definitely 
poor  quality  and  2%  refused  to  serve.    Corresponding  figures  are  %6%,  21% 
and  17$  for  125  yearling  rams  and  30$,  10%  and  60%  for  69  ram  lambs.  There 
were  no  striking  breed  differences  or  breed  x  age  interactions  noted. 

One  hundred  and  spventeen  of  these  rams  were  used  in  breeding.  The 
following  table  shows  that  2  of  them  failed  to  sire  any  lambs  and  29  (2$%) 
settled  all  the  ewes  to  which  they  were  bred.    About  68  percent  settled  80 


Distribution  of  Percentages 

of  E^es 

Lambing 

Breed 

Pens 

having  a 

percentage  of  ewes  lambing  of: 

Total 

1-19 

20-39 

1-0-59 

60-79 

80-99 

100 

Rambouillet 

No. 

0 

0 

1 

1 

6 

32 

2h 

Six 

Percent 

0 

0 

1,6 

1.6 

9.  h 

5o.o 

37.5 

Targhee 

No. 

1 

1 

0 

2 

12 

15 

5 

36 

Percent 

2.8 

2.8 

0 

5.6 

33,3 

la. 7 

13.9 

Columbia 

No. 

1 

0 

1 

l 

in 

k 

0 

17 

Percent 

5.9 

5.9 

5.9 

58.8 

17.6 

0.0 

ALL 

No. 

2 

1 

2 

h 

28 

51 

29 

117 

Percent 

1.7 

0.9 

1.7 

3.k 

23.9 

U3.6 

21*. 8 

percent  or  more  of  their  e^es  and  about  92  percent  settled  more  than  60 
percent.    Fourteen  rams  that  -vere  considered  to  have  semen  of  borderline 
quality  at  the  time  of  use  were  used  in  breeding,    Of  these,  7  settled 
more  than  80  percent  of  their  ewes,  5  others  had  conception  rates  ranging 
from  73  to  78  percent,  one  ram  had  a  conception  rete  of  55  percent  and  one 
was  sterile.     Ten  rams  were  used  that  had  semen  of  borderline  to  poor 
quality  on  their  first  test  but  were  considered  to  be  potentially  highly 
fertile  at  time  of  use  (after  retesting).    Of  these,  2  had  conception 
rates  of  100  percent,  5  had  conception  rates  ranging  frsm  87  to  97  percent, 
and  the  remaining  3  had  conception  rates  of  6h,  36,  and  9  percent. 
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RELATIONSHIPS  BETWEEN  LIBIDO,  SEMEN  CHARACTERISTICS  AND 

FERTILITY  IN  RANGE  RAMS 

This  study  -vhich  was  reported  in  a  preliminary  way  in  the  last  report 
has  been  extended  to  cover  the  15  year  period  of  1936-1950.    In  that 
time  1,109  rams,  consisting  mainly  of  the  Rambouillet,  Targhee,  Columbia 
and  Corriedale  breeds,  were  mated  in  1,309  pens  to  31,1*73  ewes.  Since 
some  of  the  rams  and  most  of  the  ewes  were  in  the  breeding  flock  for  more 
than  one  year  these  figures  are  not  the  number  of  separate,  individual 
animals  included  in  the  study  but  rather  the  number  of  independent 
observations  for  the  various  items  studied. 

The  data  indicated  that  libido,  as  measured  by  the  time  required 
to  produce  successive  ejaculates  and  by  the  number  of  ejaculates  produced 
in  a  30-minute  period,  had  a  significant  relationship  to  fertility. 

Of  the  various  semen  characteristics  studied  (including  viscosity, 
pH,  volume  of  semen,  motility  score,  percentage  of  motile  sperm,  estimated 
motility  count,  or  EMC,  sperm  concentration,  total  sperm  produced  per 
trial,  percentage  of  normal  sperm,  percentage  of  abnormal  heads,  percentage 
of  live  sperm  and  percentage  of  live -normal  sperm)  only  volume  of  semen, 
EMC,  percentage  of  normal  sperm,  percentage  of  abnormal  heads  and  percent* 
age  of  live -normal  sperm  were  significantly  correlated  with  the  percentage 
of  ewes  lambing. 

The  same  semen  traits  that  were  significantly  associated  with  percent- 
age of  ewes  lambing  -were  also  significantly  correlated  with  percentage  of 
live  lambs  probably  because  of  the  significant  relationship  between 
percentage  of  ewes  lambing  and  percentage  of  live  lambs. 

Age  of  ram  and  inbreeding  of  ram  were  not  significantly  correlated 
with  the  percentage  of  ewes  lambing  but  inbreeding  of  the  ram  did  have  a 
significant  depressing  effect  on  the  percentage  of  live  lambs  and  the 
percentage  of  lambs  weaned  of  live  lambs  born. 


DEVELOPMENT  OF  THE  PENIS  IN  RAM  LAMBS 

The  development  of  the  penis  was  observed  in  ram  lambs  at  weaning 
age  to  determine  the  amount  of  variation  in  penis  development  and  to 
attempt  to  identify  some  of  the  causes  of  variation. 

At  birth  the  glans  penis  and  processus  urethra  of  the  ram  lamb  are 
adhered  to  the  preputial  mucosa,  the  urethral  process  lying  in  a  groove 
on  the  wall  of  the  prepuce.    The  adhesions  gradually  break  down  as  the 
lamb  grows  older  so  that  the  prepuce  can  be  everted  and  the  penis  exposed. 
The  developmental  process  can  be  divided  into  five  fairly  well-defined 
stages  which  were  scored  as  follows:    (l)  infantile  condition,  (2)  urethral 
process  free,  (3)  tip  of  glans  free,  (h)  free  to  below  glans  and  ($)  adult 
condition. 

The  stage  of  development  was  scored  at  weaning  time,  at  ages  of  91 
to  l£5  days  in  125>0  ram  lambs  born  in  1951.    Although  developmental  scores 
of  3  and  5>  were  found  in  lambs  91  and  103  days  old  respectively,  the  organs 
of  a  number  of  the  oldest  lambs  examined  were  still  in  an  infantile 
condition. 
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There  were  significant  breed  differences  in  development;  278  Columbias 
and  359  Targhees,  both  weaned  at  an  average  age  of  115  days,  had  mean 
scores  of  2,li5  and  2*37  respectively  while  613  Rambouillets,  weaned  at  an 
average  age  of  125  days,  had  a  mean  score  of  only  1.87.  Corresponding 
standard  deviations  for  the  three  breeds  were  1.32,  1,20  and  1,09.  The 
coefficients  of  variation  were  higher  in  inbreds  than  in  outbreds  of  the 
same  breed  in  Columbias  and  Rambouillets  but  not  in  Targhees, 

Simple  correlation  coefficients  of  penis  scores  with  other  weanling 
traits  were:    age  0.092**;  inbreeding,  -0.086*;  weight,  O.I4I1O**;  condi- 
tion, -0,270**-;  staple  length,  0.175**  and  index,  O.308**.    The  negative 
correlation  between  penis  score  and  condition  indicates  that  penis  scores 
were  higher  in  the  fatter  lambs. 

Lambs  born  and  raised  as  singles  and  lambs  born  as  twins  but  raised 
as  singles  had  average  penis  scores  of  2.30  and  2.32  respectively  while 
lambs  born  and  raised  as  twins  had  an  average  score  of  1.88. 

There  was  little  difference  in  the  average  scores  of  lambs  out  of 
ewes  from  2  to  7  years  old  except  for  lower  scores  of  lambs  from  6  year 
old  ewes.    Lambs  from  8  to  9  year  old  ewes  had  much  lower  scores  than 
lambs  from  younger  ewes. 

Heritability  estimates  obtained  from  half -sib  correlations  were 
quite  variable  for  the  various  breeding  groups  and  the  standard  errors 
were  quite  large. 

An  experiment  conducted  in  1952  indicates  that  the  developmental 
process  is  under  the  control  of  the  testis  hormone.    Development  was 
arrested  by  castration  and  by  the  administration  of  the  synthetic 
estrogenic  hormone,  dinesterol.    Results  of  administering  testosterone 
propionate  to  intact  animals  were  inconclusive. 


BIRTH  COAT  STUDY 

Scores  for  amount  of  hair  in  the  fleece  and  the  covering  of  wool  at 
birth  were  taken  on  lambs  born  in  195>1.    Distributions  of  lambs  at  birth 
and  at  meaning  with  the  various  scores  for  hair  and  wool  covering  are 
presented  in  the  accompanying  table. 

The  average  hair  covering  scores  were  2.16,  1.95  and  1.97  for 
Rambouillets,  Targhees  and  Columbias,  respectively,  and  the  corresponding 
wool  covering  scores  were  2.1U,  2.29  and  2.37.    Rambouillets  tended  to 
have  slightly  more  hair  and  slightly  less  wool  covering  than  the  two 
coarser-wooled  breeds , 

Survival  to  weaning  was  slightly  greater  for  the  lambs  with  hair 
(scores  2  to  5)  of  which  8U « 7  percent  of  lambs  born  were  weaned  as  com- 
pared with  80. h  percent  of  lambs  with  no  hair  (score  1).    Lambs  with 
medium  wool  covering  (score  3)  had  a  higher  survival  rate  to  weaning  than 
those  with  less  wool  covering,  although  the  small  number  with  considerable 
wool  (score  h)  also  had  a  lower  survival  rate, 
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Whether  the  amounts  of  hair  and  wool  covering  at  birth  actually 
affect  survival  or  whether  they  are  merely  associated  with  some  factor 
important  to  survival  is  not  known.    Data  on  individual  gestation  lengths 
may  be  needed  to  answer  these  questions • 


Birth  coat  scores  and  their  relationship  to  survival  rates. 
Rambouillet  Targhee  Columbia  All  Breeds 


%  %  %  % 

%       weaned  %       weaned  %       weaned  %  weaned 


of  all 
3air    No .  lambs 
score  born  born 

of 
lambs 
born 

of  all 
No .  lambs 
born  born 

of 
lambs 
born 

of  all 
No,  lambs 
born  born 

of 
lambs 
born 

IMO. 

born 

of  all 
lamos 
.  born 

of 
lambs 
born 

1  228 

15.1 

76,3 

1  on 

00  Q 
.7 

83.7 

i  r\o 

-LO  .O 

83.3 

520 

17.6 

80.1* 

2  881* 

58  J* 

814.7 

86.9 

Li  J  I 

71  ft 

82.6 

181*1 

62.3 

81*. 8 

3  332 

21.9 

81*. 0 

1  AO 
-LUU 

t  0  n 

86.0 

0  0 
7*7 

86.7 

h92 

16.6 

81*. 8 

h  69 

lu5 

80,0 

20 

2.1* 

90.0 

8 

1.3 

87.5 

91 

3.3 

82.5 

$  2 

0,1 

100.0 

2 

0,2 

50.0 

2 

0.3 

50.0 

6 

0.2 

66.7 

Total  1515 

83.1 

832 

86.1 

609 

83.1 

2956 

83.9 

Wool 
score 

1  2 

0.1 

50.0 

1 

0.1 

0.0 

2 

0.3 

50.0 

5 

0.2 

1*0.0 

2  1295 

85.5 

82.9 

60U 

72,6 

85.1 

Uoo 

65.7 

81.0 

2299 

77.8 

83.2 

3  216 

8U.7 

215 

25.8 

90.7 

181; 

30.2 

87.0 

615 

20.8 

87.5 

k  2 

0.1 

50.0 

12 

iJl 

58.3 

23 

3.8 

91.3 

37 

1.3 

78  A 

Total  1515 

83.1 

832 

86.1 

609 

83 .1 

2956 

S3. 9 

SCOURABLE  BRANDING  FLUIDS 

Tests  ^ere  made  on  the  durability  of  a  scourable  sheep  branding  fluid 
(formula  G).    Brands  that  had  been  applied  just  after  shearing,  about  11 
months  previous  to  checking,  were  legible  on  less  than  10  percent  of 
Columbia  and  Targhee  ewes  and  on  from  1$  to  20  percent  of  Rambouillet  ewes. 
Brands  that  had  been  applied  in  the  fall,  about  6  months  previous  to  checking 
were  legible  on  about  75>  percent  of  Columbia  and  Targhee  ewes  and  on  about 
90  to  95  percent  of  Rambouillet  ewes. 

Comparisons  ^ere  made  of  the  scourable  sheep  branding  fluid  (formula  G) 
with  a  commercial  branding  fluid  (advertised  as  scourable)  applied  to 
sheep  from  a  coopersting  rancher fs  flock.    The  brands  were  applied  in  June 
and  both  fluids  were  equally  legible  in  October.    At  this  time  scourable 
fluid  brands  (formula  G)  were  completely  scourable  while  the  commercial 
fluid  brands  were  not.    Some  of  both  brands  ^ere  legible  the  following 
June  but  it  wes  not  possible  to  determine  the  proportion  of  each  kind  that 
^ere  legible. 

These  results  indicate  that  this  scourable  branding  fluid  has  suf- 
ficient durability  for  many  uses  but  improvement  of  its  durability  would  be 
desirable.    Additional  field  tests  should  be  made  in  commercial  flocks  to 
compare  its  durability  with  that  of  other  common  branding  fluids. 
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FLEECE  GRADES  OF  19  5l  AND  1952  CLIPS 

Grades  have  been  assigned  to  whole  fleeces  at  shearing  time  since 
19l*2.    It  is  probable  that  grading  standards  have  not  been  constant  during 
this  time.    Present  standards  place  fleeces  with  spinning  counts  or  U,  S. 
numerical  grades  of  61*' s  and  finer  and  staple  length  of  2  l/2  inches  or 
more  into  Fine  Staple,  and  those  of  the  same  counts  under  2  1/2  inches  into 
Fine  French.    One-half  Blood  Staple  includes  counts  of  60's  and  62 fs  with 
3-inch  length  up  to  19k9  and  2  l/2  inches  beginning  in  1950.    Three -eighths 
Blood  includes  counts  o£56's  and  58*s  with  3  inches  required  for  staple 
length.    Grades  of  1/2  Blood  French  and  3/8  Blood  French  were  assigned  to  a 
few  fleeces  in  1950  but  not  in  other  years  so  they  have  not  been  shown 
separately  in  the  tables*    Counts  of  U8fs  and  50fs  are  included  in  l/h 
Blood,  U6 's  in  Low  l/k  Blood,  l*l*fs  in  Common  and  l*0fs  and  36  rs  in  Braid. 

Grades  based  on  mean  fiber  diameter  were  obtained  from  cross  sections 
of  blended  samples  from  the  shoulder,  back  and  hip.    These  have  generally 
been  obtained  from  all  rams  and  all  yearling  ewes.    However,  data  are 
incomplete  for  some  past  years.    The  conversion  of  mean  fiber  diameter  to 
grades  was  shown  in  the  Fourteenth  Annual  Report  (1951). 

The  accompanying  tables  show  the  average  fiber  diameters  based  on 
cross-sections,  the  percentage  distributions  of  grades  based  on  visual 
grading  of  whole  fleeces  and  the  percentage  distributions  based  on  cross- 
section  fiber  diameter.    The  visual  grades  are  those  taken  at  shearing 
time  in  19^2  through  19  50  and  those  taken  at  sorting  time  in  1951  and  1952 • 


Rambouillets 

The  following  table  shows  that  average  fiber  diameters  for  1951  and 
1952  were  very  similar  to  past  years  but  were  slightly  smaller  in  1952 
than  in  1951. 


Average  fiber  diameter  in  microns  for  Rambouillets 


19U3 

19hk 

191*5 

191*6 

191*7 

191*8 

191*9 

1950 

1951 

1952 

Yr.  ewes 

20.28 

20.57 

21.53 

21.1*8 

21.01 

21.98 

21.75 

21.1*6 

21.59 

21.52 

Mat. rams 

22.68 

23.36 

23.91 

23.12 

23.56 

23.21* 

23.08 

22.51 

22.77 

22.20 

Yr,  rams 

21.91* 

21.55 

21.28 

21.06 

20.87 

21.70 

21.21 

21.6h 

21.1*6 

21.08 

Distributions  of  fleece  grades  show  in  general  that  a  higher  pro- 
portion of  fleeces  -"ere  placed  in  Fine  French  grades  and  a  lower  proportion 
in  1/2  Blood  at  sorting  in  1951  and  1952  than  at  shearing  in  19l*9  and  1950. 
The  tendency  to  shift  from  l/2  Blood  to  Fine  in  195l  and  1952  was  also 
shown  in  the  distributions  of  fleece  grades  based  on  fiber  diameter  with 
the  exception  of  mature  rams  in  1951.    However,  the  grades  based  on  fiber 
diameter  classified  a  higher  proportion  of  Rambouillet  fleeces  as  l/2  Blood 
than  did  visual  grading. 
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Grades  of  Rsmbouillet  Fleeces 
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Targhees 

Average  fiber  diameters  for  Targhees  since  19l*3>  as  presented  in  the 
following  table,  do  not  show  any  definite  trend  in  fineness; 


Average  Diameter  in  Microns  for  Targhees 


19U3 

1910* 

191*5 

19U6 

191*7 

191*8 

191*9 

1950 

1951 

1952 

Yr*  ewes 

23.22 

23.26 

2l*.l7 

2U.U8 

22.31* 

21*.  12 

23.66 

23.56 

23.71* 

23.26 

Mat,  rams 

25.79 

27.1*9 

27.21 

21*.  77 

25.65 

26.1*5 

25.90 

25.H* 

Yr.  rams 

22*.  SL 

2h.39 

22.  i*8 

23.70 

22.79 

23.05 

23.30 

23*69 

Mature  rams  appear  slightly  finer  as  shown  by  average  fiber  diameter  in 
1952  but  this  may  have  been  brought  about  by  culling  of  the  coarser  rams  as 
such  a  trend  was  not  shown  for  yearling  rams. 

Distributions  of  visual  grades  and  cross-section  grades  both  showed 
some  tendency  to  shift  to  the  finer  grades  in  195l  and  1952  as  compared 
with  19l*9  and  1950.    However,  this  was  not  true  of  visual  grades  for 
mature  rams  in  1951  nor  of  cross -section  grades  for  yearling  rams  in  1951 
and  1952. 


Columbias 

Mean  fiber  diameters  as  shown  in  the  following  table  showed  little 
change  in  1951  and  1952  over  previous  years: 


Average  Diameter  in  Microns  for  Columbias 


191*3 

191*1* 

191*5 

191*6  191*7 

191*8 

191*9 

1950 

1951 

1952 

Yr.  ewes 

27.16 

25.88 

26.61 

26.88  — 

27.02 

25.67 

25.16 

26.29 

25.93 

Mat.  rams 

29.05 

30.2L' 

29.65  - 

30.39 

28.92 

29.39 

28.70 

28.89 

Yr.  rams 

27. 7l* 

27.39 

25.62  - 

26.59 

25.81 

25.65 

25.68 

25.76 

Distributions  of  visual  grades  and  cross-section  grades  for  1951 
and  1952  ^ere  fairly  consistent  with  past  years.    The  tendency  for 
yearling  ewes  to  have  finer  fleeces  from  visual  grading  in  1951  and  1952 
was  not  confirmed  by  cross-section  grades.    There  was  a  low  proportion  of 
mature  rams  with  l/h  Blood  fleeces  in  1952  as  compared  with  previous  years. 
This  was  shown  by  both  visual  and  cross-section  grades.    However,  a  shift 
to  finer  grades  was  not  definite  in  either  yearling  rams  or  ewes. 
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Grades  of  Targhee  Fleeces 


Distribution  of  Grades  Based  op  Visuel  Grading 

Years 


Mature  Ewes 
Fine  French 
Fine  Staple 
1/2  Blood 
3/8  Blood 
X/k  Blood 

Yearling  Ewes 
Fine  French 
Fine  Staple 
1/2  Blood 
3/8  Blood 
1/h  Blood 

Mature  Rams 
Fine  French 
Fine  Staple 
1/2  Blood 

,3/8  Blood 
lA  Blood 

Yearling  Rams 
Fine  French 
Fine  Staple 
1/2  Blood 
3/8  Blood 
lA  Blood 


19ii2 

19M 

1  Q  J . ) , 

V9kK 

-*-7*4> 

1  QhA 

1 9)i7 
-*-7«4  f 

1  Q)iR 

4-7*4'-' 

-4-7*47 

1 9<n 

"I  <?Cl 
X7PJ- 

X72<- 

(iT 

w 

w 

w 

<?r 

(*) 

(iT 

TiT 

(iT 

2 

2 

h 

ti 

h 

5 

2 

1 

10 

18 

11 

13 

12 

21 

6 

12 

lit 

91 

80 

72 

75 

70 

68 

63 

5*4 

5*4 

53 

52 

2 

10 

7 

10 

11 

15 

11 

38 

39 

32 

32 

1 

2 

1 

1 

2 

3 

2 

2 

1 

2 

2 

Ik 

9 

8 

19 

16 

12 

16 

16 

17 

82 

83 

75 

79 

76 

61i 

73 

I46 

61 

73 

73 

16 

15 

11 

11 

16 

1*4 

9 

140 

21 

10 

10 

1 

1 

2 

2 

1 

1 

2 
98 


3 

6 

9 

6 

9 

8 

92 

88 

76 

71 

73 

77 

h 

6 

15 

20 

34 

15 

h 

14 

3 

Ub 

10 

8 

12 

27 

62 

72 

72 

81 

6I4 

60 

38 

1*4 

18 

11 

22 

10 

hi 
57 


2 

2 

li 

hh 

26 

53 

52 

66 

2 

2 

h 

13 
75 
11 
1 


h 
51 

1 


31 
59 
10 


Distribution  of  Grades  Based  on  Cross-Section  Fiber  Diameter 


Yearling  Ewes 
Fine 

1/2  Blood 
3/8  Blood 
1/U  Blood 

Mature  Rams 
Pine 

1/2  Blood 
3/8  Blood 
lA  Blood 

Yearling  Rams 
Fine 

1/2  Blood 
3/8  Blood 
lA  Blood 


2 

15 
70 
12 
1 


33 

3h 

5 

1 

61 

19 

26 

15 

18 

25 

63 

51* 

81 

82 

38 

59 

62 

80 

77 

71 

h 

12 

111 

17 

1 

21 
1 

12 

5 

5 

it 

8 

6 

18 

1 

2 

I42 

6 

26 

h9 

hi 

32 

la 

60 

I46 

79 

bo 

2*4 

53 

61 

56 

38 

h 

15 

28 

9 

2 

7 

2 

5 

7 

56 

37 

ho 

25 

23 

76 

68 

36 

U9 

53 

59 

70 

69 

19 

25 

8 

10 

1 

l 

5 

8 
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Grades  of  Columbia  Fleeces 


Distribu 

f"  "5  nn 

of  Grades  Based  on 

Vi  ftn  flT 

Grading 

Ye  ars 

l?ii2 

19U3 

19UU 

19U5 

19U7 

19U8 

19U9 

1950 

1951 

1952 

(*) 

(%) 

(£) 

(£) 

{%) 

(%) 

(£) 

(*} 

(%) 

\  *  / 

{%) 

(%) 

Mature  Ewes 

1/2  Blood 

12 

3 

6 

3 

3 

3 

3 

h 

3 

2 

2 

"5  /ft   PI  ««H 

/  □   -DX  0  OQ 

<^ 

58 

55 

uo 

hi 

U7 

US 

hp 

18 

50 

Mi 
uu 

l/U  ijlooa 

37 

37 

I. ft 

U8 

hB 

U6 

r>u 

la 

u7 

t    n  /).    rn  j 

L  l/£i  Blood. 

3 

2 

2 

1 

2 

2 

6 

U 

8 

1 

1 

Yearling  Swes 

Fine  Staple 

7 

1/2  Blood 

7 

3 

7 

h 

h 

6 

7 

9 

ir 

26 

2U 

3/8  Blood 

or1 

75 

61 

72 

r'n 

57 

h2 

63 

67 

70 

70 

60 

62 

1/U  Blood 

18 

35 

20 

39 

53 

30 

25 

19 

11 

7 

-1 1 

la 

L  1/u  Blood 

1 

1 

1 

1 

2 

Mature  Rams 

1/2  Blood 

2 

h 

3 

3 

6 

3/8  Blood 

61 

7), 

U7 

cO 

<n 

!?u 

61 

33 

00 

l/U  Blood 

37 

UO 

50 

7), 

uo 

39 

J  J 

32 

L  l/U  Blood 

1, 
u 

lu 

0 

Com*  &  Br. 

JL 

Yearling  Rams 

Fine  Staple 

1 

1 

1/2  Blood 

9 

8 

5 

3 

5 

11 

2 

11 

23 

3/8  Blood 

80 

U8 

65 

53 

57 

56 

72 

77 

85 

69 

58 

l/U  Blood 

20 

w 

26 

38 

37 

ho 

23 

11 

13 

20 

8 

L  l/U  Blood 

1$ 

1 

1 

1 

Distribution  of  Grades  Based  on  Cross-Section  Fiber  Diameter 


Yearling  Ewes 
Fine 

1/2  Blood 
3/8  Blood 
1/h  Blood 
L  1/h  Blood 


2 

15 
72 

10 

1 


h 

36 

55 
5 


16 
8ii 


U 
93 
3 


3 

26 
52 
18 
1 


2 
38 
57 

3 


62 
38 


1 

29 
68 
2 


1 
Uo 
57 

2 


Mature  Rams 
Fine 

1/2  Blood 
3/8  Blood 
1/h  Blood 
L  I/I4  Blood 
Conu  &  Braid 

Yearling  Rams 
Fine 

1/2  Blood 
3/8  Blood 
lA  Blood 
-L  1/h  Blood 


3 
6 

h.3 
36 
12 


2U 
62 
9 
5 


30 
59 
11 


ih 
75 
9 
2 


ho 

55 
5 


U 
23 
60 
h 
9 


51 
U9 


2 
35 
63 


3 

65 
32 


68 
32 


6 

2 

2 

1 

l 

Uo 

28 

35 

U3 

3U 

36 

51 

56 

62 

5U 

65 

62 

3 

lU 

1 

2 

l 

l 

SORTING  OF  1951  CLIP 


Some  data  from  sorting  of  fleeces  from  the  1951  clip  are  summarized 
by  breed,  sex  and  age  groups  in  the  accompanying  tables.    This  work  was 
done  in  cooperation  with  the  Wool  Division,  Livestock  Branch,  Production 
and  Marketing  Administration.    Individual  fleeces  were  sorted  by  one 
commercial  wool  sorter  from  the  Wool  Division.    The  matchings  and  off- 
sorts  from  each  fleece  were  individually  weighed,  recorded  and  binned 
according  to  grade  and  staple  length. 

Fleeces  of  yearling  ewes  and  rams  had  an  average  growth  period  of 
about  1*10  days.    Fleeces  of  mature  ewes  and  rams  represent  one  year's 
growth.    All  mature  ewes  -were  crutched  in  March  prior  to  shearing  in 
May  and  approximately  1/2  pound  of  wool  was  clipped  from  each  ewe. 


Distribution  of  Main  sorts  of  fleeces  by  breed,  sex  and  age  groups 

 Number  of  fleeces  fromt  

Yearling  ewes  Mature  ewes         Yearling  rams  Mature  rams 


Main  sort       Ramb.  Targ.  Col.    Ramb.Targ.  Col.    Ramb.  Targ.  Col.    Ramb,  Targ.  Col, 


Fine  Staple  322       36     11      639     1*6  132     50                 97       2  2 

Fine  French  79                       602  ii6                        15  1 

1/2  Staple  161     hi        22    195  8          1     93       13        15  23 

1/2  French  2  3 

3/8  Staple  21    105              117  207               16      99         1     33  11 

3/8  French  2  2 

50  rs  2     12                12  163                         27                  2  13 

1*8 's  36  1  h 

l|6's  3  3 


Total  1*01     220    175     1265    375    1*19       179    159     lhO      128     6l  33 
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1951  Wool  Sorting  Summary**-  Ewes  

No.  of    Weight  Ave.  Wt.  Percent  No.  of  Weight  Ave.  wt.  Percent 

fleeces    of  per  fl.       of  fleeces     of  per  fl.  of 

contri-   wool  contri-  wool  contri-     wool  contri-  wool 

Description   buting    sorted  buting  sorted  buting  sorted  buting  sorted 


Rambouillet  Yearling  Ewes  Rambouillet  Mature  Ewes 


Pine  Staple 

379 

22l*S.7 

5.93 

6k  .83 

91*1 

6096.6 

6.1*8 

1*6,09 

Fine  French 

391* 

985.3 

2.50 

28.1*1* 

1166 

6185.9 

5.31 

1*6.76 

1/2  Staple 

13 

8.1 

.62 

.23 

1*2 

228.1 

5.1*3 

1.72 

1/2  French 

7 

2.9 

M 

.08 

91 

80.1* 

.88 

.61 

3/8  Staple 

1 

1.5 

1.50 

.01 

3/8  French 

2 

1.1 

.55 

Off sorts 

393 

221.9 

.56 

1091 

63I4.I 

.58 

1*.79 

Total 

hoi 

31*63.9 

99.99 

1265 

13277.7 

10.1*6 

99.98 

Targhee  Yearling  Ewes   Targhee  Mature  Ewes 


Fine  Staple 

1*6 

261*. 7 

5.75 

13.17 

57 

1*22.0 

7.1*0 

10.10 

Fine  French 

36 

20.1 

.59 

1.00 

1*1 

25.2 

.61 

.60 

1/2  Staple 

191* 

1103.8 

5.69 

51*.  90 

228 

171*6.1 

7.66 

1*1.80 

1/2  French 

93 

50.7 

-55 

2.52 

178 

136.8 

.77 

3.27 

3/8  Staple 

170 

355.6 

2.09 

17.69 

21*1 

136I1.6 

5.83 

32.66 

3/8  French 

11* 

8.1 

.59 

.1*0 

165 

153.3 

.93 

3.67 

50 's 

fc5 

1*2.7 

.95 

2.12 

82 

161.8 

1.97 

3.87 

1*8 's 

1 

2.1 

2.10 

.10 

10 

7.2 

.72 

.17 

1*6  «s 

2 

.7 

.35 

.02 

Off sorts 

217 

162.6 

.75 

8.09 

308 

159.9 

.52 

3.83 

Total 

220 

2010.1* 

9.H* 

99.99 

375 

1*177.6 

11.11* 

99.99 

Columbia 

Yearling  Ewes 

Columbia 

Mature 

Ewes 

Fine  Staple 

16 

78,6 

1*.91 

1*.83 

.6 

.60 

Fine  French 

29 

15.8 

.51* 

.97 

1 

.01 

1/2  Staple 

65 

320.2 

i*.93 

19.67 

10 

76.1 

7.61 

1.52 

1/2  French 

1*1* 

20.8 

.1*7 

1.28 

9 

6.1 

.68 

.12 

3/8  Staple 

151 

782.0 

5.19 

1*8.01* 

270 

1979.0 

7.33 

39.57 

3/8  French 

1*1* 

31.9 

.73 

1.96 

71 

61.7 

.87 

1.23 

50's 

91* 

168.6 

1.81 

10.36 

367 

2052.8 

5.59 

1*1.05 

1*8 's 

8 

U.i 

.51 

.25 

120 

1*57.1* 

3.81 

9.15 

1*6  fs 

15 

51*.6 

3.61* 

1.09 

Off sorts 

171* 

205.7 

1.18 

12.61* 

395 

312.8 

.79 

6.25 

Total 

175 

1627.7 

9.30 

100.00 

1*19 

5001.1 

11.91* 

99.99 

-x    This  summary  does  not  include  T]_,  K2  or  miscellaneous  groups. 
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1951  Wool  Sorting  Summary*  -  Rams 


No,  of 

Weight 

Ave.  wt. 

Percent 

No.  of 

Weight 

Ave.  wt. 

Percent 

fleeces 

of 

per  fl. 

of 

fleeces 

of 

per  fl. 

of 

contri- 

wool 

contri- 

wool 

contri- 

wool 

contri- 

wool 

ue     n p  ox  oil 

buting 

sorted 

buting 

sorted 

buting 

sorted 

buting 

sorted 

Rambouillet  Yearling  Rams 

Rambouillet 

Mature  Rams 

Fine  Staple 

170 

1255 *h 

7.38 

61.1*2 

TIT 
XXX 

xo_5  »y 

11.12 

62.67 

r l ne  .Pre nc n 

178 

690.14 

3.88 

33.78 

115 

361.7 

3.15 

18.37 

1/2  Staple 

21 

2l*.6 

1.17 

1.20 

28 

223.5 

7.98 

11.35 

1/2  French 

1 

.1* 

.1*0 

.02 

28 

3l*.6 

1.21* 

1.76 

.5/0  ox>apxe 

5 

19.5 

3.90 

.99 

3/8  French 

6 

6.8 

1.13 

.35 

Off sorts 

165 

73.2 

M 

3.58 

115 

88.9 

.77 

1*.52 

iot»ax 

179 

20l*l*.0 

11.1*2 

100.00 

128 

1968.9 

15.38 

100.01 

Targhee  Yearling  Rams 

Targhee 

Mature  Rams 

Fine  Staple 

58 

138.1 

7.55 

23.77 

3 

21*. 0 

8.00 

2.1*9 

Fine  French 

52 

1*2.9 

.83 

2.33 

3 

15.8 

5.27 

1.61* 

1/2  Staple 

131 

831*. 3 

6.37 

1*5.23 

26h.8 

9.81 

27.1*6 

x/£  rrencn 

77 

55.8 

.72 

3.03 

8 

6.1* 

.80 

.66 

3/8  Staple 

105 

292.0 

2.78 

15.81* 

51* 

1*90.1 

9.08 

50.82 

3/8  French 

n  ' 

8.9 

•81 

.1*8 

26 

18.1* 

.72 

1.91 

s 

9 

11.9 

1.32 

.65 

25 

68.1 

2.72 

7.06 

2 

2.3 

1.15 

.21* 

Off sorts 

157 

159.5 

1.02 

8.65 

61 

7l*.l* 

1.22 

7.72 

TntAl  <? 

X  U  WJ  X  o 

159 

181*3.  a 

11.59 

99.98 

61 

961*  .3 

15.81 

100.00 

Columbia  Yearling  Rams 

Columbia  Mature  Rams 

Fine  Staple 

0 
c 

22.5 

11.25 

l*.oo 

Fine  French 

1 

3.1 

3.10 

.55 

1/2  Staple 

26 

12U.3 

li.78 

7.32 

1 

1.1 

1.10 

.20 

1/2  French 

18 

12,3 

.68 

.72 

21*.  61 

J/o  otaple 

123 

926.8 

7.53 

51*.  58 

15 

138.5 

9.23 

3/8  French 

55 

39.9 

.73 

2.35 

1* 

1*.0 

1.00 

.71 

50's 

107 

372.7 

3.1*8 

21.95 

21* 

226.1* 

9.1*3 

1*0.23 

1*8  »s 

26 

32.8 

1.26 

1.93 

13 

81.9 

6.30 

ih.9S 

1*6 's 

2 

3.0 

1.50 

.18 

5 

38.5 

7.70 

6.81* 

Off sorts 

il*o 

186.  1* 

1.33 

10.98 

33 

1*6.8 

1.1*2 

8.31 

Total 

li*0 

1698.2 

12.13 

100.01 

33 

562.8 

17.05 

100.00 

#    This  summary  does  not  include  Tl,  K2  or  miscellaneous  groups. 
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Total  Weights  and  Percentages  of  Various  Sorts  of  Wool  for  1950  and  1951 

1950  1951 


patchings 


Total  Percent  Total  Percent 

weight  of  clip  weight  of  clip 

(lbs.)  (lbs.) 


Fine  Staple  11,568,5  30.72  12, 82U.8  28. c6 

Fine  French  3,586.5  9.52  8,1*67.1  18.53 

1/2  Staple  1*,555.2  12.09  6,563.2  1U.36 

1/2  French  1,035.1*  2.75  578.6  1.27 

3/8  Staple  1*, 381*9  11.63  7,61*2.5  16.72 

3/8  French  781.0  2.07  %9 ^  1.20 

5o*s  2,911,1*  7.73  3,781*.9  8.28 

1*8 's  2,1*93.3  6.62  795.6  U7h 

1*6 's  833*0  2.21  109.1  .21* 

Total  Matchings  32,11*6.2  85.35  1*1,315-3  90.1*0 


Off sorts 


Seedy-Stain 


6o's  &  Finer 
58 's  &  Coarser 

2,581u2 
1,398.1 

6.86 
3.71 

1,898.1 
979.1 

1*.15 
2.11* 

Tags  -  All  grades 

268.5 

.71 

179.9 

.39 

Crutchings  -  Rambouillet 
Crutchings  -  Crossbred 

661*.  o 
602.0 

1.76 
1.6o 

665.0 
665.0 

1.1*6 
1.1*6 

Total  Off sorts 

5,516.8 

it  .65 

1*,387.1 

9.6o 

Total  Weight 

37,663.0 

1*5,702.1* 

PRELIMINARY  ANALYSIS  OF  FLEECE  SORTING  RESULTS 
FROM  1951  AND  1952  MATURE  Egg  FLEECES 

Some  results  are  summarized  for  mature  ewes  of  the  Rambouillet, 
Targhee  and  Columbia  breeds  for  1951  and  1952.    In  1952,  56  percent  of 
Rambouillet  mature  ewe  wool  was  sorted  into  Fine  Staple,  39  percent  into 
Fine  French,  1  percent  into  1/2  Blood  Staple  and  1*  percent  into  Seedy 
and  Stained.    This  represents  an  increase  from  1*6  percent  of  Fine  Staple 
in  1951  and  a  decrease  from  1*7  percent  of  Fine  French  in  1951.    In  1952, 
10  percent  of  Targhee  mature  ewe  wool  was  sorted  into  Fine  Staple,  1 
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percent  into  Fine  French,  hi  percent  into  1/2  Blood  staple,  33  percent 
into  3/8  Blood  Staple,  1  percent  into  3/8  Blood  French,  5  percent  into 
50Ts  and  9  percent  into  Seedy  and  Stained.    This  represents  a  decrease 
from  195l  in  the  percentages  sorted  into  the  French  Combing  lots  and 
an  increase  in  the  percentage  sorted  into  Seedy  and  Stained.    In  1952, 
1  percent  of  Columbia  mature  ewe  wool  was  sorted  into  1/2  Blood  Staple, 
35  percent  into  3/8  Blood  Staple,  39  percent  into  50's  lb.  percent  into 
U8 1s,  2  percent  into  I46  rs  and  9  percent  into  Seedy  and  Stained,  These 
proportions  are  similar  to  those  for  1951  except  for  decreases  in  3/8 
Blood  Staple  and  50fs  and  increases  in  ij.8  *s  and  Seedy  and  Stained,  In 
all  three  breeds  there  was  a  slight  tendency  for  the  weight  of  Seedy  and 
Stained  wool  per  fleece  to  increase  as  the  grade  of  wool  became  coarser* 

These  data  for  mature  ewe  fleeces  in  1951  and  1952  were  also  sum- 
marized according  to  the  number  of  sorts  (matchings  only)  into  which  each 
fleece  was  divided.    Of  Rambouillet  fleeces,  32  percent  were  placed  in 
only  one  sort,  6h  percent  in  2  sorts  and  it  percent  in  3  sorts.    Of  Targhee 
fleeces,  7  percent  were  placed  in  one  sort,  58  percent  in  2  sorts,  31 
percent  in  3  sorts  and  h  percent  in  h  sorts.    Of  Columbia  fleeces,  15 
percent  ^ere  placed  in  1  sort,  70  percent  in  2  sorts  and  15  percent  in  3 
sorts.    In  Fine-Staple  Rambouillet  fleeces,  those  fleeces  divided  into 

1  and  2  sorts  were  lighter  than  those  divided  into  3  and  h  sorts.  In 
1/2  Blood  and  3/8  Blood  Targhee  fleeces  those  fleeces  divided  into  1  and 

2  sorts  were  heavier  than  those  divided  into  3  and  h  sorts.    This  was 
also  true  of  Columbia  fleeces  in  grades  of  3/8  Blood,  5ofs  and  1*8 's,  A 
tendency  was  noted  in  Fine -Staple  Rambouillet,  1/2  Blood  and  3/8  31ood 
Staple  Targhee,  and  in  3/8  Blood  Columbia  fleeces  for  the  weight  of 
offsorts  per  fleece  to  decrease  as  the  number  of  sorts  per  fleece 
increased, 

A  preliminary  study  has  been  made  of  the  relation  of  fleece  sorting 
information  to  fleece  value  of  mature  ewe  fleeces  in  1951  and  1952, 
Within  a  fleece  grcde,  fleece  value  tended  to  be  associated  with  fleece 
weight  regardless  of  the  number  of  sorts.    Within  an  entire  breed,  no 
definite  relationships  between  fleece  value  and  fleece  weight  or  fineness 
were  evident,  possibly  due  to  the  interaction  between  price  per  pound, 
staple  length,  fineness  and  weight.    However,  in  all  three  breeds, 
fleeces  of  Staple -Combing  lengths  were  definitely  more  valuable  than 
those  of  French-Combing  lengths.    Further  studies  are  being  made  on  the 
factors  affecting  fleece  value  to  determine  their  merit  as  guides  to  a 
breeding  and  selection  program. 

PROCESSING  STUDIES  ON  1951  CLIP 

Approximately  36,000  pounds  of  grease  wool  were  used  in  cooperation 
with  the  ^ool  Division,  Livestock  Branch,  Production  and  Marketing  Admin- 
istration, for  studies  of  the  commercial  values  of  sorted  wools.  These 
wool  sorts  were  processed  into  top  by  a  commercial  scouring  and  combing 
company.    The  accompanying  table  is  a  summary  of  the  processing  of  each 
lot  from  the  1951  clip  into  top,  noil  and  waste. 
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processing -TOOL  AT  BELTSVILLE  FROM  INDIVIDUAL  TARGHEE  FLEECES 


Following  the  annual  sheep  shearing  of  1951  at  the  U.  S.  Sheep 
Experiment  Station,  Dubois,  Idaho,,  the  wool  of  each  fleece  was  graded 
and  sorted  into  matchings  and  off  sorts.    These  sorted  wools  from 
318  fleeces  of  Targhee  sheep  were  sent  to  Beltsville,  Maryland,  for 
processing  research.    Fifty  Staples,  or  locks,  of  wool  were  systematically 
taken  from  the  main  sort  (largest  matching)  of  each  of  220  Targhee  year- 
ling e^e  fleeces,  68  Targhee  yearling  ram  fleeces,  and  from  30  Targhee 
two-year-old  ram  fleeces  after  they  were  received  at  Beltsville*  They 
were  then  individually  dry  cleaned,  carded  and  stored  at  Beltsville  for 
future  combing.    Average  data  for  percentage  of  clean  scoured  yields  of 
wool  and  for  percentage  of  card  sliver  yields  on  the  basis  of  the  weights 
of  clean  scoured  wool  are  reported  in  the  following  statement  for  these 
fleeces  which  were  sheared  at  Dubois  in  1951 • 

For  Targhee  yearling  ewes  the  clean  scoured  wool  yields  averaged 
k9*2  percent  for  matchings  grading  6h}s  and  finer,  52.3  percent  for 
6o/62 !s  and  56.7  percent  for  56/58 fs.    Of  these  same  matchings  the  per- 
centage of  card  sliver  on  a  scoured  wool  basis  averaged  88.5  percent  for 
6U 's  and  finer,  88.3  percent  for  6o/62's  and  88.2  percent  for  56/58 fs. 

For  Targhee  yearling  rams  the  clean  scoured  wool  yields  averaged 
^8.2  percent  for  matchings  grading  61i*s  and  finer,  $l*h  percent  for  6o/62!s 
and  53*3  percent  for  56/58fs.    On  the  seme  matchings  the  percentage  of 
card  sliver  yield,  on  scoured  wool  basis,  averaged  85«2  percent  for  61ifs 
and  finer,  88.3  percent  for  6o/62fs  and  86.7  percent  for  56/58 fs. 

For  two-year-old  Targhee  rams  the  clean  scoured  wool  yields  averaged 
hi .9  percent  for  matchings  grading  6o/62fs  and  53.8  percent  for  56/58 fs» 
On  the  same  matchings  the  percentage  of  card  sliver  yield,  scoured  wool 
basis,  averaged  87.3  percent  for  60/62 fs  and  86.1  percent  for  56/58's. 
The  fleeces  from  two-year-old  rams  were  included  in  this  study  primarily 
for  determining  the  repeatability  of  fleece  processing  traits.  These 
data  have  been  collected  and  are  scheduled  for  analysis  next  year. 

For  the  second  consecutive  year  of  this  project,  the  average  card 
sliver  yield  for  yearling  rams  has  run  consecutively  lower  than  that 
for  yearling  ewes.    This  may  be  due,  at  least  in  part,  to  differences 
in  environmental  conditions  under  which  these  two  groups  of  sheep  have 
been  raised  after  weaning. 

Work  is  progressing  satisfactorily  on  the  combing  of  the  matchings 
from  individual  fleeces  of  Targhee  rams  and  ewes  of  the  1950  clip  from 
the       S.  Sheep  Experiment  Station,  Dubois,  Idaho.    A  repeatability  test 
was  run  on  the  French  Comb,  using  Rambouillet  ram  wool,  U.  S.  Grade 
60/62 *s.    This  wool,  which  had  been  scoured  by  the  soap  and  soda  ash 
method  and  carded  on  the  worsted  card  at  Beltsville,  was  separated 
into  four  lots  for  combing  with  the  following  average  results:  ratio 
of  tops  to  noils,  10.1 5  percentage  of  tops,  90.0ii;  percentage  of  noils, 
8.91,  making  a  total  yield  of  tops  and  noils  of  98.95  percent. 
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The  following  table  shows  the  average  results  obtained  from  130 
Targhee  fleeces  of  the  1950  Dubois  clip  which  have  been  combed  at 
Beltsville : 


Rams 

U.  S.  Grade  60fs 
U.  S.  Grade  62's 
U.  S.  Grade  6h 's 


Percent 
tops 


86.27 
87.16 
88.22 


Percent 
noils 


10.78 
10,17 
9.2h 


Tear 

(Ratio  of  tops  to  noils) 


8:1 
9:1 
10:1 


Ewes 

U.  S.  Grade  60»s 
U.  S.  Grade  62's 
U.  S.  Grade  6U  »s 


88.71 
87.57 
86.89 


8.78 
10.27 
UJi3 


11:1 
9:1 
8:1 


These  results  indicate  considerable  variation  in  the  fleeces  of 
individual  sheep,  since  tear  varies  from  5:1  to  lii:l  in  the  ewe  fleeces 
and  3:1  to  18:1  in  the  ram  fleeces.    Further  work  which  is  now  in  process 
will  have  to  be  completed  before  any  conclusions  may  be  drawn  from  the 
combing  operation.    The  U.  S.  Grades  used  in  presenting  the  results  of 
the  combing  of  the  Targhee  fleeces  are  based  on  the  cross -sectional 
work  done  at  Dubois,  Idaho. 


COOPERATIVE  WORK  WITH  THE  FOREST  SERVICE 

Range  plant  growth  in  relation  to  weather 

Recent  analyses  of  plant  growth  and  weather  records  at  this  Station 
have  shown  that  response  of  vegetation  is  rather  closely  related  to 
variations  in  precipitation  and  temperature.    During  a  16-year  study 
period,  early  stages  of  plant  development  were  negatively  correlated 
with  temperature  of  the  growing  season.    Average  date  at  which  flower 
stalks  appeared  and  March-April  mean  temperature  produced  a  isignificant 
correlation  coefficient  (-.619),  and  the  correlation  of  full  bloom  with 
March-May  mean  temperature  was  highly  significant  (r  -  -.927).  Plant 
development  during  the  latter  part  of  the  growing  season,  however,  was 
more  closely  related  to  precipitation. 

Height  growth  of  range  plants  was  also  closely  related  to  temperature. 
Past  experience  has  shown  that  ranges  in  this  locality  are  ready  to  graze 
each  spring  7/hen  bluebunch  wheatgrass  reaches  a  height  of  2  1/2  inches; 
therefore,  attempts  were  made  to  relate  date  this  height  was  attained  to 
snow  melt  and  temperature.    Although  it  was  not  closely  related  to  snow 
melt  (r  s  .1*37),  this  date,  which  averaged  April  25  during  the  16-year 
period,  was  highly  correlated  with  March-April  mean  temperature  (r  *  -.909) 


1 

■ 


62  - 


and  with  mean  temperature  of  March  (r  =  -.813 )•    Since  it  is  important 
to  know  the  date  of  range  readiness  a  few  weeks  in  advance,  March 
temperature  has  the  most  practical  value  for  predicting  this  date  even 
though  correlation  with  March-April  temperatures  was  highest.  The 
regression  equation  for  estimating  date  of  range  readiness  from  temper- 
ature is:    I  =  65.86  -  1.39X  in  which  I  equals  number  of  &ays 
after  March  31  and  X  equals  March  mean  temperature. 

Correlation  analysis  was  also  used  to  show  the  relation  of  yield 
to  precipitation  and  temperature.    In  order  to  minimize  the  possibility 
of  overlooking  significant  relationships,  a  large  number  of  correlation 
coefficients  were  computed  between  yield  of  the  different  classes  of 
vegetation  and  precipitation  and  temperature  of  the  various  seasons. 
Even  though  many  of  these  were  not  statistically  significant,  it  is 
noteworthy  that  in  most  cases  correlation  with  precipitation  was  positive 
and  with  temperature  was  negative. 

Correlation  coefficients  between  precipitation  of  the  July  to  March 
period  immediately  preceding  the  growing  season  and  yield  of  grasses, 
forbs,  shrubs,  total,  and  combined  grasses  and  forbs  were  .78?-**,  .920**, 
,^31,  ♦810-x-*,  and  .900-**,  respectively.    Correlations  of  precipitation 
during  the  growing  season  with  herbage  yield  were  not  significant  except 
in  the  case  of  shrubs  (r  -  .701-*).    Apparently  moisture  available  at 
the  beginning  of  the  growing  season  has  more  effect  on  subsequent  yield 
than  does  that  which  falls  during  the  active  period  of  growth. 

Although  none  of  the  correlation  coefficients  between  mean  tempera- 
ture and  yield  were  significant,  a  number  of  relationships  are  apparent* 
The  fact  that  all  correlations  between  yield  and  mean  temperatures  during 
the  spring  were  negative  indicates  that  high  temperatures  were  often 
associated  with  low  yields.    This  same  situation  occurred,  though  to  a 
lesser  extent,  for  the  July  to  September  period  preceding  the  growing 
season,  but  for  the  October  to  March  period,  a  positive  correlation  was 
indicated.    Generally,  then, highest  herbage  yields  were  associated  with 
relatively  cool  temperatures  in  July  through  September  preceding  the 
growing  season,  warmer  than  average  temperatures  during  October  through 
March,  and  cool  temperatures  during  the  growing  season,  April  through 
June. 

The  close  correlation  of  early  plant  growth  and  development  with 
temperature  offers  a  usable  method  of  predicting  the  opening  date  of 
grazing  each  season.    Also,  the  correlation  of  precipitation  prior  to 
the  growing  season  with  herbage  yield  allows  a  fairly  accurate  prediction 
of  current  forage  production  and  provides  a  basis  for  estimation  of  sheep 
grazing  capacity. 
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